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IHHOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabGouast mporpamma yae6HOTO Kypca «OCHOBBI (PU3UUECKOTO HKCIIEPHUMEHTA
(mamee — mporpamMma) pa3paboTaHa B COOTBETCTBHU C TpeOOBaHUSIMHU (perepanbHOTOo
roCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIAapTa CpeAHero oomero oOpa3oBaHust — (najgee —
®I'OC COO) u HampaBiieHa Ha OpraHu3ali0 OOYyYEeHHUS] B COOTBETCTBHU C TPEOOBAHUAMHU
(benepanbHON 00pa30BaTEIILHOM MpOTpaMMBbI cpenHero obmiero oopazosanus (POIT COO).

Peanmmsanmss  mporpaMMbl  MOKET — COICWCTBOBATH  JOCTIDKEHHIO  OOYYaIOIIMMHUCS
IIaHupyeMbIX pe3yabTaToB  ocBoeHus @OOII COO, pa3BuTHIO JUYHOCTH OOYydaroLUXcs,
(OPMUPOBAHHUIO W YAOBJIETBOPEHUIO HX COIMAIBHO 3HAYUMBIX MHTEPECOB M  MOTPEeOHOCTEH,
caMopeaiu3aluyd O00yJaromuXcs dYepe3 yJdacTHe BO BHEYPOUHOU AEATEIBHOCTH.

[Iporpamma yuebHoro xkypca «OCHOBBI (PU3MUYECKOTO 3KCIIEPUMEHTa» MpeAHa3HauYeHa JUIs
peasmsanmn B 10-11 kmaccax W HampaBiieHa Ha JOCTHKCHHE COOTBETCTBYIOIIHNX
pe3yIbTaTOB, chOopMyYIHPOBAaHHBIX B (eneparbHOil pabodell mporpamMMe 1Mo y4eOHOMY
npeameTy «Pu3nkay.

[Mpy wm3ydeHun QU3MKA peanu3aus TPHHIMIIOB, Oa3MPYIOMUXCS Ha HCIIOJH30BAHUH
CaMOCTOSITEILHOTO yYYEHWYECKOTO OJKCIIEPHMEHTa, BKIIOYAIONIETO, B TOM 4YHCIE, pabOTHI
(GU3NYIECKOTO  MPAKTUKYMA. [pu 3TOM TMOj padOTaMH TPAKTUKyMa ITOHUMAETCS
CaMOCTOSITEIbHOE ~ WCCJICIOBaHME, KOTOPOE MPOBOJUTCS IO  PYKOBOJICTBY CBEPHYTOTO,
0000meHHoro Buja 0e3 MOIaroBod HWHCTPYKIMU. B pesynmbrare oOecredmBaeTcs OBJAJCHUE
00yJaIONTUMUCS YMEHUSMH TPOBOJUTH MPSIMbIC U KOCBEHHBIC H3MEPEHUs, UCCIIEI0BATh B3aUMHBIC
3aBUCHUMOCTH JIBYX (DU3MYECKUX BEIUYMH M OCYLIECTBJISATh IMOCTAHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX THNOTE3. Bce 3TO cmocoOCTBYeT IOCTIKEHHMIO OJIHOM W3 OCHOBHBIX IIENIed
n3ydeHuss (PU3UKH Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHUS — OBJIAJACHHUIO OOYYAIOIIMMUCS
METO/IaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUS U MIPOBEIEHUS (PU3NUECKUX IKCIIEPUMEHTOB, aHaIn3a
Y MHTEpIpeTaluu HHPOpMAaIUH, ONIPEIeICHUSI0OCTOBEPHOCTH MOJYYEHHOTO pe3yJbTaTa.

AKTyallbHOCTh ~ peajHM3alliy JaHHOM  NporpaMMmbl  OMNpENensercs  TeM, 4To €€
OCBOGHME  TMO3BOJSIET  oOyyarolmuMcs  Ha  TNPAKTUKE  O3HAKOMHTHCS C Pa3IUYHBIMU
(bu3MYECKUMU SIBICHUSAMH, SKCIIEPUMEHTAILHO U3YUUTh pa3iinyHble (PU3NYECKUue 3aKOHOMEPHOCTH,
YIIyOuTh CBOM TEOPETUYECKHE 3HAHMSI, Pa3BUTh UMEIOIIHUECS U MPUOOPECTH HOBBIE MPAKTHYECKUE
YMEHHS U HAaBbIKU B 00JIACTH IJIAHUPOBAHUS, TOArOTOBKH, MPOBEACHUS, aHAIN3a U UHTEpIPETallun
(bU3MYECKOTO IKCIIEPUMEHTA.

[IporpamMma gaet oOy4arouMcsi BO3SMOKHOCTb MPUOOPECTH MPAKTUYECKUI OMBIT pabOThI €
nabopaTtopHbIM  00OpYy/IOBAaHUEM, OBJAJE€Th KOHKPETHBIMHU IpUEMaMU  HCCIIEI0BATEIbCKON
NEeSTeNbHOCTH HAYMHAIOEro  (hU3HKa-dKCIIEPUMEHTATOpa, CPOPMHUPOBATH HABBIKM  OIICHKH
MOTPEIIHOCTEN PE3yNbTaTOB H3MEpPEHUs (PU3NYECKUX BEIUYUH. Peanuzanus POrPaMMBbI
co3aaer yCIOBHS TUIS dopmupoBanus y oOydaroluxcsi HECTAHIAPTHOTO KPEaTUBHOTO
MBIIILJICHHS, COACUCTBYET Pa3BUTHUIO HMHIUBUIYATBHOCTU CYXACHUN, (POPMHPOBAHHUIO KYIBTYPHI
000CHOBaHUS COOCTBEHHOTO MHEHHSI U CBOOO/IBI €T'0 BBIPAKECHHUSI.

[IporpamMmma mpecieAyeT HE TOJBKO 0Opa3oBaTelbHbIE, HO M BOCHUTATENbHBIC LIEIH,
MOCKOJIBKY COOTBETCTBYET M€ SKOJOTH3ALUU U Hee MPHUKIATHON HANpaBICHHOCTH, KOTOPHIE, B
quclie APYTUX UJIeH, TMOJ0KEHbI B OCHOBY Kypca ¢u3uku, usydaemoro Ha ctyneran COO.

BapuaHThl peanu3anuyu nporpaMMsel 4 (pOpMbI IPOBEACHUA 3AHATHI

Peanuzanus mporpamMMbl MpeArnoiaraeT coYeTaHHe pa3iIMyHbIX (GOpM IpynmnoBod pabdoThI
(cmymaHue  JIeKUMH, JMCKYCCHS, MOHTaX OSKCIEPUMEHTAJIbHBIX YCTAaHOBOK, IPOBEJICHHE
¢u3nYecKux M3MEpEeHUl MOoJ PYKOBOJCTBOM IMpENoJAaBaTelisi) W HHIUBUAYaIbHONH palbOThI
(BBITIOJTHEHHE CAMOCTOSITENIBHBIX PAa0OT M paboT MNpakTHKyMmMa, oOpaOoTka M HWHTEepHpeTainus
pe3yabTaToB (Gu3MUecKUX u3MepeHuit). Mcnonb3oBanue takux ¢popm paboThl MOMOTraeT pa3BUBaTh
y oOydJaroommuxcs, ¢ OJHON CTOPOHBI, HABBIKM BOCHPHUATHS  HOBOW  HHpOpManMM  MpU
pa3nuyHbIX (opMmMax ee MoAayu, a C APYrod CTOPOHBI — AKTHUBHOCTb, CAMOCTOSITEILHOCTH M
TBOpPUECKOE Hauyajo. B 1memomM peanusanus JaHHOW IPOrpaMMBbl  JIOJDKHA  IOJOYKUTEJBHO
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CKa3bIBaTbCs KaK Ha AakKTyalu3alUud 3HAHUN, YMEHUI M HaBBIKOB OOYYaIOLIMXCAB paMKax MX
npeanpodecCHOHATBHON TEXHOJOTUYEeCKON (MH)XCHEPHOW) MOATOTOBKHU, TaK W HAa COIMAIHLHOM
(hopMUPOBAHUN JTUYHOCTH OOYUAIOIIUXCS.

IMporpamma kypca paccumrana Ha 34 vaca (B 10 m B 11 kmaccax), B pamMKax KOTOPBIX
NPEeIyCMOTPEeHBl Takhe (opMbl pPabOT, KaK JIEKIMH, CAMOCTOSITENbHBbIE pabOTBl W PabOTHI
IpakTUKyMa. B xone camocTosiTeNbHbIX paboT oOyyarouiuecs: MoJA KOHTPOJIEM IIPEroaaBaTess
3aKpEIUISIOT HOBbIE 3HAHUs, OTpabaThIBAIOT OINPE/IEIEHHbIE YMEHHS U HaBbIKU. PaboOThI mpakTuKyma
MOJIPa3yMEBAIOT CaMOCTOSITETIbHOE PEHICHHE OOYYaIOUIMMHUCS SKCHEPUMEHTAIBHBIX (DU3NIECKUX
3agad. Tematmka pa®OT TpPakTUKyMa M MOPSAOK HX CIEIOBAHHS COOTBETCTBYIOT CTPYKTYpeE
TEMaTHYECKOTO IJIaHUPOBaHuUs (heiepaabHOipadboUeli mporpamMMel 1o yaeOHOMY nipenmeTy « DU3uKay.

B3aumocss3b ¢ QpenepanbHoil padoyeil nporpaMMoi BOCIIUTAHUS

[Iporpamma pazpaboTaHa c ydeToM peKOMeHAauui deneparibHOl padodeil MmporpamMMsl
BOCIIUTaHUs. B  YacTHOCTHM, OHAa YYWUTHIBAET IICUXOJOIrO-NEJaroruuyeckue O0coOEHHOCTU
COOTBETCTBYIOIIEH BO3pacTHOM karteropun oOyuwaromuxcs. IIporpamMmma COOTBETCTBYET TaKUM
LEJISIM BOCTIUTAHUSL OOy4aromuxcsi, Kak pa3BUTUE JIMYHOCTH, CO3JaHME  YCIOBUH  JUIs
camooIIpesielieHns U counanu3anuu. [Iporpamma coaeicTByeT pelIeHnIo CIEAYIOUX  3a/4a4
BOCIIUTAHMUS OOYy4YalOUIMXCA: YCBOGHHME 3HAaHUM, HOPM, JIYXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEMH,
TpaauLUd, KOTOpbIe BbIpabOTaNo poccuiickoe oOuiecTBo; GOpMHUPOBAHUE U Pa3BUTHE JIMYHOCTHBIX
OTHOIIEHUH K STHUM HOpMaMm, LEHHOCTSM; IMPUOOPETEHHE COOTBETCTBYIOIIETO S3THUM HOpMawm,
LEHHOCTSAM, TPaJUIUSAM COLUOKYJIbTYPHOTO OIbITa MOBEIEHHUS, OOIIEHHS, MEXJIMYHOCTHBIX U
COLIMANIBHBIX OTHOIICHWM, TPUMEHEHUS TMOJYYeHHbIX 3HAHUW; JOCTH)KEHHE JIMYHOCTHBIX

pe3yNbTaTOB  OCBOEHHUS 00111€00pa30BaTEIbHON MPOrpaMMbl N0 (U3HUKE B COOTBETCTBUU C
dI'0C COO.

IIporpamma COOTBETCTBYET CIIEAYIOIIUM OCHOBHBIM HAIIPABJICHUSAM BOCITUTAHUSL.

1) Tpynosoe BoCHMTaHHE — BOCTHMTAHHE YBAKEHHSA K TPYAY, TPYAANIAMCS, Pe3ylbTaTaM
Tpynda (CBOEro W Apyrux JIOAEH), OpUEHTAlMs Ha TPYIAOBYIO AESTEIbHOCTD, MOJTy4YeHUEe
npodeccuu, JMYHOCTHOE CaMOBBIPaKEHUE B MPOAYKTUBHOM, HPABCTBEHHO IOCTOMHOM
Tpylde B POCCHIICKOM OOIIEeCTBE, JOCTH)KEHHE BBLAAIONIMXCS PE3YIbTATOB B MPOQecCHOHANTBHOMN
nesTenbHOCTH. LleneBbIMU  OpHEHTUpaMU  SBISAIOTCSA: (OPMUPOBAHHME OCO3HAHHONM T'OTOBHOCTHU
K TMOJY4YeHHIO MpoEeCCHOHAIBLHOIO 00pa30BaHus, HENPEPHIBHOMY OOpa30BAHUIO B TEUCHHE
KU3HU KaK YCIOBHUIO YCIIEUTHOM mpodeccrnoHalbHON U OOUIECTBEHHON NESTEIbHOCTH; IOHUMAaHHE
cnenuuKku camMooOpazoBaHusi M MNPO(PEecCHOHATBFHON CaMOMOJIrOTOBKM B HMH(DOPMALIMOHHOM
BBICOKOTEXHOJIOTHYECKOM O0IlleCTBE, TOTOBHOCTH YYUTHCA M TPYIUTHCS B COBPEMEHHOM

oOlIeCTBE; OPHUEHTUPOBAHHOCTh HA OCO3HAHHBIN BBIOOD cepbl npodeccuoHanbHOM
TPYIOBOM NeSITeIbHOCTH B POCCHICKOM OOILECTBE C Y4YETOM JIMYHBIX KHU3HEHHBIX IUIAHOB,
MoTpeOHOCTEN CBOeliceMbH, OOIIeCTBa.

2) DKoNOrudyeckoe BOCHMTaHHE —  (OPMUPOBAHHE  SKOJNOTMYECKOH  KyJIbTYpHI,

OTBCTCTBCHHOI'O, 6CpC)KHOFO OTHOIICHUA K IIPUPOAC, oxpyxcaromeﬁ Ccpcac Ha OCHOBC pOCCHﬁCKHX
TPAAUIUOHHBIX OYXOBHBIX HeHHOCTeﬁ, HABBIKOB OXpadHbl, 3alllUTbl, BOCCTAHOBJICHUA IIPUPOIbLI,
OKPY)KaIOHICﬁ CpCabl. I_[CJ'ICBBIM OPUCHTHUPOM SABJIACTCA OCO3HAHHC H606XOI[I/IMOCTI/I IIPUMCHCHHA
3HAaHUA CCTCCTBCHHBIX U COLUAJIBHBIX HAYK IUIA pa3yMHOTO, 6epe)KJ'II/IBOI‘O Npupoa0IOJIb30BaAHUA B
6LITy, O6H_[eCTBeHHOM IMPOCTPAHCTBE.

3) LleHHOCTH HAyYHOTO MO3HAHHMS — BOCIMTAHME CTPEMJIEHHS K MO3HAHMIO ceOs U APYrux
Jofied, MPUPOAbI U OOLIECTBa, K MOJYYEHHIO 3HAHUN, Kaue€CTBEHHOIOo 00pa3oBaHMs C Y4ETOM
JIMYHOCTHBIX HMHTEPECOB M OOIIECTBEHHBIX NOTpeOHOCTEW. LleneBbIMU OpuEHTHpaMU SIBIISIOTCA:
(dbopMupoBaHUE IEATEIHHO BRIPAKEHHOT'O MT03HABATEIBHOTO MHTEpeca B 00JacTH (PU3UKH C yUETOM
CBOMX HHTEPECOB, CHOCOOHOCTEH, MOCTHXKEHMH; IMOJIydeHHE IPEACTaBICHUH O COBpPEMEHHOU
HAayYHOM KapTHHE MHUpA, O JOCTWKEHUSAX HAYKH M TEXHUKH, O 3HAUYCHUM HAYKU B HKU3HU
poccuiickoro oOriecTBa, 00ecreueHu ero 6e30MacHOCTH; MPHOOPETEeHNEe HAaBBIKOB KPUTUYECKOTO
MBILUIEHUS, ONpEAETIeHUs JOCTOBEPHOHM HayyHOW HWHGOpPMALMU U KPUTHKH aHTHHAYYHBIX
NpPEJCTaBICHUN; pa3BUTUE W TPUMEHEHUE HABBIKOB HAOMIOJEHMs, HaKOIJICHHUS U
cucreMaTu3anud  (akToB, OCMBICICHHS OIBITA B €CTECTBEHHO-HAYYHOH OOJIAacTH MO3HAHUS,

2



HCCIIEA0BATENBCKOMN AEATEIBHOCTH.
OcobennocTu padoThI yUuTe 15 M0 NPOrpaMmme

[Ipu peanuzanuy JaHHOW MPOTpaMMBI 3ajada yY4YUTeNs COCTOMT B TOM, YTOOBI CO31aTh
YCIOBHSA JUISI YCBOCHUSI 00yJarOIIMMUCS HOBBIX 3HAHUH, MPUOOPETECHUS HMHU HOBBIX YMEHHHA U
3aKpEIJICHUs] HAaBBIKOB, HEOOXOAMMBIX ISl IPOBEACHUS (PU3MUECKUX SKCIIEPUMEHTOB M aHAIM3a
MIOJIy4YE€HHBIX Pe3y/IbTaTOB.

Jlia pemieHus 3ToM 3agauud HEoOXOOUMO HalMuuMe B KaOuHere (U3MKU 00OpYyHOBaHUA,

KOMIUICKTYOIIHNX u PacXOIHBIX MaTepHuaoB, TPEOYIOIIUXCS JIi  TIPOBEACHUS
CaMOCTOSITENIBHBIX PaboT W paboT mnpaktukyma. I[lepedeHp mpearaeMbix pabot
chopMupoBaH  TakuM  O0Opa3oM,  4YTO  MOATOTOBKAa K WX TPOBEACHHIO HE JOJDKHA

BBI3BIBATh  CYIIECTBEHHBIX 3aTPYJHEHUH — BCE HEOOXOAMMOE JUIS peaTu3aliil IMPOrPAMMEI,
KaK TpaBujio, JMOO HAXOIUTCSB KaOWMHETe QU3HMKHU, JTUOO JOCTYIMHO B TIOBCEAHEBHOM OBITOBOM
obuxoe.

[lepen HavamoM 3aHATUNA YYHUTENIIO PEKOMEHIYETCS CaMOCTOSTEIBHO BBHITIOJIHUTh BCE
TEOPETUYCCKUE 3aTaHMsI, CaMOCTOSATEIbHBIE PAbOTHI W PalbOTHl MPAKTHKYMa, KOTOPBIC IOJKHBI
OyIyT BBIMOJHATH OOy4aromuecs. ITO JaCT YUUTENI0 BOBMOXHOCTh ~ HE  TOJBKO  BBISBHUTH
BO3MOXHBIC TEXHHUYECKHE TPOOJIEMBI, HO M TIOJYIHTh KOHTPOJBHBIE PE3yIbTaThl U3MEPCHHUH H
UX 00pabOTKH, KOTOpBIC MOHAMOOATCS I JadbHEHWIIEH MPOBEPKH MPABWIIGHOCTH BBITIOJTHCHHS
paboT 00yUaOIUMHUCS.

[TockoNbKy OJHUM U3 TIABHBIX PE3yIbTaTOB PA0OTHl YYHTEIS B paMKax BHEYPOUHOU
JESTETPHOCTH SIBIISIETCS JIMYHOCTHOE Pa3BUTHE OOYUYAIOIIMXCS, YYUTEII0 PEKOMEHIYETCs TMpHu
MPOBEJICHUU 3aHATHH TI0 TPOrpaMMe aKTHBHO YYacTBOBAaTh B JICATCIHHOCTH OOYYArONTUXCS,
KOHTPOJHUPOBaTh XOJ BBINOJHEHUS MMM OSKCIEPUMEHTAJbHOM  paboThl, HaNpaBisATh U
KOPPEKTUPOBaTh MX ACUCTBUS, CBOEBPEMEHHO  yKa3blBaTh  HAa  OWIMOKM W HEJOYETHI,
MOJICKa3bIBaTh W JIEMOHCTPUPOBATH MPAaBUIBHBIE CIOCOOBI BBIMOJHEHUS MPAKTUYECKOW paboThl,
oOcyXJaTh NPUYUHBI U BO3MOXHBIE IOCIIEJCTBHUS JOIMycKaeMblX OIIMOOK. Bo Bpems 3aHsTHIA
HEO0OXOMMO TIOIIEPKUBAThH JOOPOKETATEIbHYIO0 aTMOC(EPYyCOTPYAHHYECTBA.

Yuutento crneayeT y4YUTHIBaTh, YTO JIOTUKA OCBOEHHUS MPOrpamMMbl Mperojaraer
MOCJIEIOBATEIbHOE HM3YyYEHHE Marepualla — CHavana oOydaroliuecs TOJDKHBI OCBOUTH 0a30BbIe
MpUEMBbl © METOJIbI TPOBECHUS (PU3NUECKUX U3MEPEHUN U 00pabOTKH MOJy4aeMbIX PE3YJIbTaTOB,
a yKe 3aTeM NpPHUMEHSTh HX Ha MPaKTHKE 0 CXEME «OT IMPOCTOr0 K CloXHOMY». llotomy
MIpUMEepHas CXxeMa MPOBEJICHUS 3aHATUI MO MIPOrpaMMe MOKET OBITh CJeIYIOIIEH:

1) 00BsACHEHHE TECOPETUUCCKOT'O MaT€puaja 1o TEME,

2) MOArOTOBKA K BBHINOJHEHHIO CAMOCTOATENLHON pabGOThl MM PabOTHI MPAaKTUKYMa —
oOcykJeHre  3aJaHus, YCTPOHCTBA  HIKCHEPUMEHTAIbHOW  yCTAaHOBKHM,  HEOOXOJAUMOTO
TEOPETUYECKOTO0 MaTepualia, MPUEMOB M METOJOB MPSIMBIX SKCIEPUMEHTAIBHBIX H3MEPEHHI,
Croco00B UX 00paOdOTKH U OLIEHKH MOTPEIIHOCTEH U3MEPEHUI;

3) IIPpOBCACHUC CaMOCTOSATEILHON pa6OTBI niIn pa60T]E>I [MPpAaKTUKyMa, KOHTPOJIb
MIpaBUIJIIBHOCTHU IIPOBCACHHUA I/I3M€p€HI/II71;

4) o6pa60T1<a INOJTYUYCHHBIX SKCIICPUMCHTAJIbHBIX JAHHBIX, OLCHKA HOFpCIHHOCT@ﬁ;

5) O6CY)KI[CHI/IC PE3YyIbTATOB 06pa6OTKI/I MOJIYYCHHBIX JSKCIICPUMCHTAJIbHBIX HOAHHBIX H
IIpOBEpPKa UX NPaBUIIbHOCTH.

COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJIBHOCTHU

«OCHOBBI PU3NYECKOI'O OKCITEPUMEHTA
10 KJIACC

3anstue 1. IlorpemHocTH B 3KCNePUMEHTe

Jekyus  «llorpemHoctu OPSIMBIX ~ M3MEPEHMID. Ob6cyxnaercs pupoja
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BO3HUKHOBEHMSI IIOTPEIIHOCTEH, METOIbI UX MUHUMHU3ALUU U OLICHKHU.

Jekyus «IlorpelIHOCTH KOCBEHHBIX H3MepeHMi». OOCYXIaloTcs METOAbIM IPUEMBI
OLICHKH ITOIPEIIHOCTEN KOCBEHHBIX H3MEPEHUM.
3ansTue 2. OueHka NorpemHocTeil NPsIMbIX U KOCBEHHBIX H3MepeHMii

Camocmoamenwvuan paboma «OLEHKa NOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUMIIO
pe3yibTaTaM HPSMbIX H3MEPEHHIT».
3ansitue 3. YcpenHenume wu3mepenuii. Coayuaiinas norpemHocts. Kunemarnueckue
U3MepeHust

Jexkyua «CnydaiiHple TOTPEIIHOCTHY». B  COOTBETCTBMM C YpPOBHEM TOJTOTOBKH
oOydaromuxcss W JIOCTYITHBIM OOOPYJIOBaHHEM MOXET OBITh MPOBEICHA OJHA W3 JABYX padoT
MPaKTUKyMa.

Ilpakmukym Ne 1

3adanue. Onpenenure ¢ MaKCHUMaJbHOW TOYHOCTBIO CPEIHIOI CKOPOCTh JBHKEHUS
3€pHBIIIKA TIIeHA B OYTHIIKE C BOJOM.

ObopyoosaHrue. [Treno, HaroJTHEeHHas BOJIOM TJIACTUKOBAS OyThUIKa C
OTpE3aHHBIM TOPJIBIIIKOM, CEKyHIOMEp, TMHEHKA.

Kpamxoe onucanue pewenus. TlpoBomuTcst cepus  SKCIEPUMEHTOB MO U3MEPEHUIO
C TIOMOIIBIO0 CEKYHJIOMEpa BPEMEHH MPOX0XKICHUS 3ePHBIIIKOM TIIIEHA B TOJIIE BOIBI HEKOTOPOTO
(UKCUPOBAHHOTO PACCTOSIHUS BJIOJIb BEPTHKAIM. BRIUMCISETCS CpefHee BpeMsl ABMIKEHUS 3€pEH.
PaccunThiBaeTcsi  cpemHssi YCTaHOBUBINASCS CKOpPOCTh  3TOro  jaBmwkeHHs. OreHuBaeTcs
MOTPETTHOCTb.

Onucanue cxooiceii pabomvl npakmukyma: BCEPOCCHHCKAs OJMMIIMAIA IITKOJIGHUKOB TIO
¢busuke, peruoHanbHbIN 3Tam 2023 1., 3amava «[lmeHo u BA3KOCTHY.

[Tpaktukym Ne 2

3aoanue. Cobepure yCTaHOBKY I 3aIllycKa IMIapuKa B TOJIET C HEKOTOPOW BBICOTHI C
(bMKCUPOBAHHON TOPU3OHTAIBHOM HAYAJILHON CKOPOCTHIO. MccmenyliTe3aBUCHMOCTh BEPTUKAIBHOM
U TOPU3OHTAIBHOM KOOpPAMHAT MIapuka mpu moiere. Ompenenure CKOpPOCTh LIapUKa B Hadaje
noJiera.

Obopydosanue. CTanbHOW IIAPUK, ITyCKOBOE YCTPOWCTBO (OTPE30K aIFOMUHHUEBOTO
npoduiis, MarHUT HEOJUMOBBIM, [Ba CTAJbHBIX [IApUKa), IITAaTHB C JIAKOH W MYy(QTOI,
MaJISIPHBIN CKOTY, pyJeTKa, KOMUpoBaibHas Oymara.

Kpamxkoe onucanue pewenus. OcyiecTBisieTcst cOOpka myckoBoil ycranoBku. [IpoBoaurcs
cepus AKCIEPUMEHTOB IO 3allyCKy LIapuKa B IMOJIET M U3MEPEHHUI0 KOOPJMHAT MaJCHUs IIapuKa
OTHOCHUTENIbHO TOYKM cOpoca. [lo mosiydeHHBIM JaHHBIM PacCUUTHIBACTCA HayalbHas CKOPOCTb
MoJieTa mapHKa.

Onucanue cxodicel  pabomol NpaKmuxKyma: MEXIyHapoIHas OJIUMITHAJA TIO
skcniepuMmenTanbHoi Qusuke 2021 r., 3amaya «[lymkay.
3ansTue 4. [Ipocreiimme reomeTpudecKue u3MepeHust

Ilpakmukym

3aoanue. Onpenenute ¢ MaKCUMAIbHOW TOYHOCTHIO TOJIIMHY MPOBOJIOKUH BHEIIHUN
JIMaMeTp WIJbl, IJIOIIaJb HApUCOBAHHOW Ha nucTe Oymaru ¢urypsl, o0beM Opycka. OneHuTe
MOTPELTHOCTH.

Obopyooeanue. TlpoBonoka, Uria oT MIMpHUIA (CO CTOYEHHBIM OCTpHUEM), M300pakeHHe
Gburypsl cnoxxHoi Gopmbl Ha pa3TUHOBAHHOW KBajJpaTamMu Oymare, IepeBsHHBIN OpYyCcOK, THHEIKa,
ITAaHT €HIIUPKYJIb.

Kpamxkoe onucanue pewenus. TIpoBOASTCS HW3MEpPEHUS TOJIIUHBI MPOBOJIOKA METOJIOM
psnoB. [IpoBouTcs U3MepeHue AuameTpa Uribl METOJIOM MpoKaTkiBaHus. [IpoBoauTcst naMepenue
TIoIa M (GUTypsl METOJOM MOJCYeTa IUIONAAU 10 KJIETKaM CeTKH M3BecTHoro mara. [IpoBoautcs
U3MepeHne TrabapuToB Opycka W BblUMCIEeHHE ero oObema. OIeHHBaeTcs MOTPEIIHOCTh
W3MEpeHHBIX BenuuyuH. [IpoBoAWTCS TpoBEepKa MPAaBUIBLHOCTH HM3MEPEHHs IHaMeTpa WIIbI C
MTOMOIIBIO IITAHT CHITUPKYJIS.



3anaTne 5. I'padpumkm  IKcnepuMeHTAJbHBIX 3aBHCHMOCTEH. I'padpuyeckasn
00padoTKa JaHHBIX

Jexkyus «Odopmienne rpadukos AKCIIEPUMEHTAIBHBIX 3aBUCHUMOCTEH.
I'padmyeckas 0OpaboTKa JTAaHHBIXY.

OOcyxaarTcsi OCHOBHBIE TpaBwia OGOpMIICHUS TpadUKOB 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYMH JIPYT OT Apyra.

Camocmoamenvhasa padooma «Iloctpoenue rpagukoB B COOTBETCTBUU C
M3Y4YEHHBIMU IIPABUJIAMU C MCIIOJIb30BAaHUEM FOTOBBIX TAOIHIL C JAHHBIMUI.

Hcnonvsyemvie mamepuanvi: METOOUYECKHE peKoMeHIanuu LleHTpanpHOM mnpeaMeTHOo-
METOJMYECKOW KOMHCCHHM TIO0 OLECHUBAaHHIO oOdopmieHHs TrpaduKOB Ha MPAKTHYECKUX Typax
BCEPOCCUICKOMN OJIMMIINA/IbI IKOJIBHUKOB 10 (PU3HKE.
3ausTue 6. O0padoTka HeJIMHEHHBIX 3AaBUCMMOCTEN: JIMHeApU3alUs, MOACYET IUIOIATH O/
rpa)ukoM, MOCTpPoeHNe KacaTeJbHbIX K rpadguky

Jekyusa «JIuHeapu3anus SKCHEPUMEHTAIbHBIX 3aBUCUMOCTEH U Jpyrue Trpaduyeckue
crocoObl 00pabOTKHU JTaHHBIXY.

OO6cyxmaercss MeTOJ 3aMEeHbl MEPEMEHHbIX NpU JMHEAPU3ALUU SKCIEPUMEHTAIbHBIX
3aBucuMoctedl. OOcyxnaercs (QU3MYECKHI CMBICT IUIOMIAMM MMOJA TpaUuKOM U YIIOBOIO
kod(durmenTa kacaTeIbHON K TpaduKy.

3ausTue 7. HW3mepenue 32aBHCHUMOCTH KOOPJAUHATHI TPaHUIbI obJs1acTH
HAMOKaHHSA OT BpeMeHU. JIuHeapu3auusi 3aBUCUMOCTH
Ilpaxmukym

3aoanue. BoipexbTe U3 OyMakHOU cai(eTku JIeHTY JutmHOW 30 cM W mupHHOH 2—-3 CM.
Onyctute KoHel OyMa)XHOW JIGHThI B BOJY U BKIIOUUTE ceKyHIomep. M3yunTe 3aBUCHMOCTH
KOOPJAMHATHI TPAHUIIBI 00IaCTH, MPOTUTABIIEHCS BOJAOK, OT BpeMeHU. OnpenenuTe xapakTep dToi
3aBUCHUMOCTH.

Obopyoosanue. Cekynnomep, OymMakHble caeTku, pyieTka, yamka [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO M3YYEHUIO [BUKEHUS TPAHULIBI
HaMOKaHusi OymaxkHoM canderku. Hcmonb3yeTcss 3aMeHa TEpPEMEHHBIX Ui JIMHEapH3aluu
3aBUCHUMOCTH U TOCTPOCHHUS JIMHEHHOro rpaduka, KOTOPbIA BIIOCIEICTBUU MO3BOJIAET CYIUTh O
KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxodicell pabomwl npakmuxyma. 3afgada «Hamokanue TkaHm.
3ansitue 8. U3yueHune ynpyroro rucrepesuca

Ilpakmukym

3aoanue. 3akpenuTe ¢ TOMONIBIO 3KUMa TMHEHKY Ha cTolie. [IponenpTe qyXKy3axuma B
KOJIBII0 0aHKOBCKOM PE3MHKHU. 3allenuTe KPIOYKOM JUHAMOMETpa KOJbLO pe3uHKH. M3mepbTe
3aBUCHUMOCTh JUIMHBI PE3HMHKU OT PACTATHBAIONICH CHIIBI IPU HArpy3ke (PacTsKeHUU) U
pasrpyske. [IpoBeaute nzmepenus ¢ marom B 0,5 H, npu kax1oM u3MepeHuu AesianTe 3aepKKy B
30 c. IlocTpoiiTe rpaduk U3MEPEHHOI 3aBUCUMOCTHU, OTIUIIUTE ee xapakrep. Caemnaiite
MIPEINOJIOKEHUS O IPUYMHAX HAOII0JaeMOi 3aBUCUMOCTH. PaccuunTaiite, B Kakux mpeenax JIexKuT
KOA(PUIIMEHT )KECTKOCTH PEe3MHOBOTO KoJblla. Mcnosb3ys nojaydyeHHbIe JaHHbIE, paccuuTaiiTe,
KAaKyI0 SHEPIHUIO MOIJI0TUIIA PE3UHKA 32 BpEeMs IIPOBEACHUS U3MEPEHUIA.

Obopyooeanue. Jlunelika, 3axuM, AMHAMOMETp C mpeaeraoM usMepeHuil 5 H, pesunHoBoe
KOJIBIIO (pe3uHKa 7151 0aHKHOT), CEKYHA0MED.

Kpamkoe onucanue pewenus. BBINONHAETCS ONBIT O W3YYEHUIO 3aBUCHMOCTH CHIIBI
YIPYTOCTH PE3UHOBOIO KOJIbLA OT €TI0 JUIMHBI IIPU ITOCTEIICHHOM YBEIWYEHUU U IPU ITOCTEIIEHHOM
YMEHBIIEHUN pacTaruBamomeil cunel. Habmiogaercs sBieHwe ynpyroro rucrepesuca. JIse
MOJIydeHHBIE HKCIIEPUMEHTAIbHbBIE 3aBUCUMOCTH HAHOCATCA Ha oJuH rpaduk. [IpoBogurcs anamms
[IOJIy4EHHBIX PE3YyJIbTaTOB.
3ansTue 9. Haxo:xaenue MaccChl JIMHEHKH M IIpUIa ¢ IOMOIULIO
YPABHOBCIIMBAHUS pblYuara

Ilpakmukym



3aoanue. Onpenenure ¢ MakKCUMaJbHOM TOYHOCTHIO MAacCy IUINPHUIA U MAaCCYIMHEHUKH.
Obopyodosanue. npun o6bemoM 20 ML, TUHEHKA, CTaKaH ¢ BOJIOH.

Kpamxoe onucanue pewenus. K KOHIy IUHEHKH, KOTOpas HCIIOJb3YETCSAB KauyecTBE
pblyara, T[OJBEIIMBACTCS INOpUIL. V3MepsieTcs 3aBHCHMOCTh KOOPIMHATHI TOYKHA  OTOPBI
YPaBHOBEIICHHOTO phlyara OT oObeMa BOJbI B mmpuile. 110 MOoaydeHHBIM JaHHBIM OTPEACIISIOTCS
Macca Hnpuia 1 Macca JMHEHKH.

Onucanue cxodxcetl pabomsl NPaAKMuKyma: PETHOHANBHBIA 3Tan onumnuagsl uMm. k. K.
Makcgemnano ¢usuke, 2014 r., 8 kimacc, 3amaya «HenecTpyKTUBHBIN aHATH3Y.
3ansitue 10. U3mepenue ko3 puiiueHTa IHEPreTHYECKUX NMOTEPh NMPH OTCKOKEMAPHUKA OT
MOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBenute WCCIENOBAaHWE 3aBUCUMOCTH BBICOTHI OTCKOKA INApHKa TIOCIE
COyIapeHusi ¢ MOBEPXHOCTBIO CTOJA OT BBICOTHI cOpoca. IlpoBemute OMBIT IS ABYX THIIOB
mapukoB. OrpenenuTe XxapakTep 3aBUCUMOCTH.

Obopyoosanue. lllapuk st HACTOJNBHOTO TEHHUCA, DPE3WHOBBIN IIAPHUK
«TOTIPBITYHY, PYJIETKA, MAISIPHBINA CKOTH.

Kpamxoe onucanue pewenus. ITpoBOANTCS OTBIT IO U3MEPEHUIO BHICOTHI OTCKOKA MIapUKa
MoCie COyHapeHHsl C TOBEPXHOCTHIO TOPHU3OHTAIBHOTO  CTOJIAa B 3aBHCHMOCTH OT BBICOTHI
cOpoca. M3MepeHust mpoBOIATCS TSI IBYX THIIOB MIAPUKOB. [IJIs pe3MHOBOTO MIapuKa 3aBUCHMOCTD
SIBIISICTCS] IPSIMOM TIPOTIOPIIMOHATBHOCTBIO, IS MApUKa OT HACTOJIHHOTO TEHHHCA 3aBUCHMOCTh HE
SBIISIETCS TAKOBOU. OOCYXKTAIOTCSI BO3MOXKHBIE IPHYNHBI TIOTYUYEHHBIX PE3YIIbTATOB.
3ansaTue 11. Onpenesnenue Tenj0eMKOCTH TBEPAOIO Teja

Ilpakmukym

3aoanue. Onpenenure ¢ MAKCUMAIILHON TOYHOCTBIO TETIOEMKOCTh TPY3HKa.

Obopyoosanue. I'pysuk wmaccoir 50 r, crakan obwemom 0,2 1 ¢ BOJOW KOMHATHOU
TEeMIIepaTypbl, EMKOCTb C TOpsiuel BOJOH, ABa TEPMOMETpa, cajapeTKH, MOJHOC, HUTh.

Kpamkoe onucanue pewenus. TIpoBOIUTCS OMBIT MO WU3MEPEHHUIO TEIJIOEMKOCTH I'py3UKa
METO/IOM TepEeHOCa €ro U3 XOJOIHOW BOJAbl B ropsuyio. OleHHBAaeTCAd W3MEHEHHE TeMIepaTypbl
XOJIOJTHOM BOJIBI 32 CUET IMOJTyYEHUS! KOJIMUECTBA TEIJIOTHI OT TOPSYEro Ipy3uKa.
3ansaTue 12. U3mepeHue TeMimeparypbl PyK JKCIEePUMEHTATOPA U JaBJIEHHS,KOTOpoOe
MOIYT CO3/1aTh €ro Jierkue

Ilpaxmukym

3aoanue. 1) Ompenenute BHYTpeHHee ceueHHe TpyOku. IlomcoenuHuTe K MIMTPUILY
o0bemoM 20 Ml TpyOKy € MOMEIICHHOW B Hee Karuiell BOJbl. 3aXKMUTE ILIPHULl B JIAAOHIX U
HarpeBaiite ero Takum o0Opa3oM B TedyeHUE 5 MUHYT. M3MepbTe nepeMelieHue Kariy 1o Tpyoke.
Vcnonp3ys moiyuyeHHblE JaHHbIE, OLEHUTE TEMIepaTypy pyk sKcnepumeHtaropa. 2) JloxauTecs,
KOrJa IUMpPHIl CHOBA IMpPHUMET KOMHATHYIO TeMmIiepaTypy. BayBas Bo3ayX B cBOOOJHBIM KOHeEI
TpYOKH, U3MephTE MepeMelIeHHe Kaluli IPpU MaKCUMaJIbHOM JIaBICHUHU BO3/yXa, CO3aBAEMOM Ha
KOHIeTpyOKu. Vcronb3ys moyuyeHHbIe JaHHbIE, OLICHUTE JaBJIeHHE, KOTOPOE MOTYT CO3/1aThJIErKHUe
HKCIIEPUMEHTATOPA.

Obopyooeanue. Ulnpun, odovemom 20 mi, TpyOka OT HH(QY3MOHHOH CHUCTEMBI, BOJA,
JINHENKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. 1) K mmpuiyy od6bemom 20 M moacoenuHsieTcss TpyoOka

MOMEUIEHHOM B Hee Kariei Boapl. lInpuil HarpeBaeTcst pykaMu, U3MepsieTcs nepeMellieHne Karim
no Tpyoke. Ha ocHOBe TaHHBIX O CeUueHHH TPYOKH UM 00beMe BO3/yXa B IIMPUIE PACCUUTHIBACTCA
TeMIIepaTypa pyK SKCIEpUMEHTaTopa.
2) Vcnonp3yst Ty e YCTaHOBKY, DKCIIEPUMEHTATOP CO3JaeT JaBJICHHE BHYTPH CBOOOJHOTO KOHIIA
TpyOku. Kamist Boasl nmepemernaercs no Tpyoke. Ha ocHOBe JaHHBIX O €e CMEIIEHUH OLIEHUBACTCS
JaBlieHHE, KOTOPOE MOTYT CO3/1aTh JIETKHE SKCIIEPUMEHTATOpA.

Onucanue cxooiceli pabomuvl npakmuxyma.: 1) 3aKIIOUUTENBHBIA 3Tall BCEPOCCUHCKON

OJIMMIHAbI MIKOJIbHUKOB, 2023 1., 10 knacc, 3agaua «HaceileHHbIi mapy.
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3ansaTne 13. DddexTuBHBIT K0IQPuUMEHT KecTkocTH cucTeMbl. OnpeneseHue MoOAYJIA
IOnra nposoJioku ¢ nomous1o peruara. Onpenaesienue npegesna ynpyroiaegpopmanun
Ilpakmukym

3aoanue. OnpenenuTe ¢ MAKCUMaIbHOU TOYHOCTHIO MOAYNb FOHTa MpOBOJIOKH.

Obopydosanue. 1lltaTuB ¢ AByMs JIalIKaMH, TIPOBOJIOKA, JTMHEHKA JepeBsiHHAs UTHHON S50
cM, Tpy3bl Maccol 1o 50 T, 1Ba KaHIETSPCKUX 3aKHMa.

Kpamroe onucanue pewenus. Jlunelika mNOABEIIMBACTCS Ha IMPOBOJIOKE TaK, YTOOBI
MOJIYYUJICS CUJIbHO HEPABHOIUICUMK pblyar. BIIMKHUI K TOYKE IMOJIBECA KOHEL TOPU30HTAIBHOMN
JIMHEUKH OMHUPAETCA CHU3Y Ha JIankKy mraruBa. K qpyromy KOHIly JTUHEHKH MOABEIIUBAIOTCS TPY3HI.
N3mepsieTcst 3aBUCUMOCTh CMEIIEHUsI KOHIIA JJUHEHKHU, K KOTOPOMY TOJABEIIMBAIOTCS TPY3bl, OT UX
cyMMapHOM Maccel. Ha OCHOBE TOJTydeHHBIX JAaHHBIX M T€OMETPUUYECKHUX MapaMeTpPOB YCTAHOBKU
paccuuThIBaeTCs MOAY/Ih HOHra mpoBOJIOKH.

Onucanue cxooxceti pabomwi npakmukyma. 3aaada Ne 9.30.

3ansaTue 14. U3mepenue ko3(ppuHeHTa MOBEPXHOCTHOIO HATSKEHUS] METOIOMOTPBHIBA
Ilpaxmukym
3aoanue. Ilpunymaiite cnoco0 wu3MepeHUs CHIIbl, KOTOPYI0 TpeOyeTcs NpUIIOKHUTH K
MIPOBOJIOYHOW paMKe s TOro, 4TroObl OTOpBAaTh €€ OT IMOBEpXHOCTH BOJbL. I[IpoBemute
SKCIEPUMEHT U OIIeHUTE KO3 (UIIMEHT MOBEPXHOCTHOTO HATSKEHUS BOJIBI.

Obopyoosanue. KroBera mmpokasi ¢ BOJ0H, MPOBOJIOKA, BECHI, HUTh.

Kpamroe onucanue pewenus. TIpoBoauTCS ONBIT TIO W3MEPEHHUIO CHJIBI OTpHIBA
MIPOBOJIOYHONW paMKHU OT TOBEPXHOCTH BOJBI NMPH Pa3IMUHBIX NepuMeTpax pamku. [IpoBoautcs
olleHKa K03(puireHTa TOBEPXHOCTHOTO HATSKEHUS BO/IBI.
3anstue 15. Onpenesenne TOUKH Pocbl. 3HAKOMCTBO € JIeKTPHYECKHM KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OnieHnTe BIAXXHOCTH BO3yXa B KOMHATE.

Obopyoosanue. Tlpobupka CTEKISTHHAs, MaJe€HbKHE KYCOYKU JIbJla, TEPMOMETp, TaOiuIa
3aBUCHMOCTH JIaBJICHUS HACBIIIEHHOTO TIapa BOJIbI OT TEMIIEPATYpHI.

Kpamxkoe onucanue pewenus. B mpoOupky ¢ BoJOH MOCTENEHHO JA00aBIIAIOT KYCOUKH JIbJIa
U JIO’KUJAIOTCSI MOMEHTA BBICTYIUICHHSI Kalleldb POChl Ha MOBEPXHOCTU Mpoodupku. [lo mosyyeHHBIM
JAHHBIM O TEMIIEpaType TOYKE POCHI C MOMOIIBI0 TAOIUIBI 3aBUCUMOCTH JIaBJICHUS HACBHIIIEHHOTO
rapa BOJIbl OT TEMIIEpPATyphl ONPEAEsSeTCs] OTHOCUTEIbHAS BIKHOCTh BO3/1yXa B KOMHATE.

Ilpakmukym Ne 2

3aoanue. Onpenenute ¢ MAKCUMAIIbHON TOYHOCTHIO OTHOUICHHE SJCKTPUUYECKUX €MKOCTEH
JIBYX KOHJIEHCATOPOB.

Obopydosanue. 1Ba DIEKTPOIUTHUYECKUX KOHJEHCATOpa, BOJBTMETp, Oarapeiika,
COEIMHUTENbHBIE POBO/IA.

Kpamxkoe onucanue pewenus. TIpoBOOUTCS OMBIT MO 3apsAaKe KOHIEHCATOpa OT JAPYroro
3apaHee 3apsHKEHHOTO — KOHJeHcartopa. V3mepsitoTcs — HampspKeHHS Ha KOHAEHcATopax /0 U
rocJje noakaoueHni. OLeHUBAETCsl OTHOUIEHUE EMKOCTEN KOHAEHCATOPOB.
3anstue 16. U3zyuyenue nmpouecca pa3spsiiku KOHIeHCAaTOpa

Ilpakmukym

3aoanue. VI3yunTte 3aBUCHUMOCTb HANpsIKEHHs HA KOHJAEHCATOPE OT BPEMEHUIIPH €ro
pazpsake. OnpenenuTe EMKOCTb KOHIEHCATOpa.

Obopyoosanue. INEKTPOTUTUUECKHI KOHAEHCATOP, BOJBTMETp, OaTapelika,ceKyHaoMep,
COEIMHHUTENBHBIE IPoBOJA. Kpamkoe onucanue pewenus. IIpoBoANTCS U3MEPEHHUE 3aBUCUMOCTH
HaIPsDKEHUS Ha Pa3pspKaroleMcsl KOHAEHCAaTope OT BpeMeHU. [lenaercs olleHKa eMKOCTH
KOHJIEHCcaTopa. B KkauecTBe CONPOTUBIEHUS U1 pa3psAAKU KOHAECHCATOPA BBICTYIAET BHYTPEHHEE
COINPOTHBIIEHUE BOJIBTMETPA.



3ansaTue 17. Onpenesnenue yaeJbHOI0 CONPOTUBJICHUSI MATePHAJIa POBOJIOKHU
Ilpakmukym

3aoanue. Onpenenute yaeabHOE CONPOTUBIICHNE IPOBOJIOKH.

Obopyoosanue. JIBa wmynbTUMeTpa (B pEXKHME BOJBTMETpa H  aMmIepMeTpa),
COCIIMHUTEIIbHBIC TIPOBOJIa, Oarapeiika, oOpa3Ipl MPOBOJIOKH, JTUHEIHKA, MUKPOMETD.

Kpamxoe onucanue pewenus. Viccnemyemasi mpoBOJIOKAa COEAMHSETCS MOCIEIOBATEIBHO C
aMIIepMETPOM M TOJKIIoYaeTcss K Oartapeiike. IlapannenbHO yd4acTKy MPOBOJIOKH ITOAKIIOYACTCS
BOJIBTMETP. VI3 OTHOIICHHMS TOKa3aHWH TPHOOPOB PACCUUTHIBACTCS CONPOTHBICHHE YYacTKa
MIPOBOJIOKH, TIOCIIE YEro HM3MEPSIFOTCS €ro I'eOMETpPHUYECKHe pa3Mepbl. M3 IMOydeHHBIX TaHHBIX
OTIpeNIeNIeTCs YACTHHOSCOTIPOTHURIIEHNE MaTepralia, i3 KOTOPOTO U3rOTOBIICHA IPOBOJIOKA.

3ausitue 18. HN3mepenue BOJIbT-aMIIEPHOI XapaKTePpUCTUKHU
N0JIYNIPOBOAHHUKOBOI'0 1012
Ilpakmukym

3adanue. W3MepbTe 3aBUCHUMOCTh CHJIBI TOKa, IPOTEKAIOLIEro dYepe3 JHOJ, OT
[10/1aBa€MOT'0 Ha HEro HalpsbKeHUs (B mpsMOM M oOpaTHOM HamnpasiieHuu). [loctpoiite rpaduk
BOJIbT-aMIIEPHON XapaKTEPUCTUKH TNOA.

Obopydosanue. BonbTMeTp, aMIiepMeTp, COEAUHUTENbHbBIE MPOBO/JA, TOJIYIIPOBOIHUKOBBII
JTNOJ1, MaKETHAs TuIaTa, MepeMEHHBIN pe3ucTop, Oarapenka.

Kpamkoe onucanue pewenus. IlpoBonutcs skcrnepuMeHT no usmepeHuto BAX nmuona B
MPsIMOM U 0OpaTHOM HaIpaBJICHUU.

11 KJIACC

3ansTue 1. OueHka BeJMUYMHBI TOPU30HTAIBHON COCTABISIONIEH MATHUTHOMMHIYKITHH
MATHUTHOIO MOJIs 3eMJIH

Ilpakmukym

3aoanue. OnigHUTE MOYIH TOPU3OHTAIBHON COCTABIIAIONICH BEKTOpPAaMarHUTHONW WHIYKIIUH
MarHUTHOTO MOJIs 3eMJIH.

Obopyoosanue. Komnac, coneHoun (muamerp 10 cm, 150 BUTKOB), 1aGopaTtopHBIN OJIOK
MUTaHUS, TPAHCIOPTHD.

Kpamkoe  onucanue  pewenus.  IIpoBogMTCs ~ SKCIEPUMEHT IO  ONPEJEICHUIO
MIPOCTPAHCTBEHHOM OpPHEHTAllMM BEKTOpa HMHIYKIIMM MAarHUTHOTO TOJIS, CO3/1aBa€MOr0 Ha OCH
COJIGHOMJIA TpU CYNEPIO3UIMM MAarHUTHOTO TOJds 3eMJIM U MarHUTHOTO TOJS COJICHOWJIA, B
3aBHUCHUMOCTH OT CHJIBI TOKAa B BUTKax cojieHouza. [lo 3Toi 3aBHCUMOCTH OmNpeesnseTcss MOIYb
TOPU30HTAIBHOM COCTABJISIOLIEH BEKTOPAa MArHUTHOM MHAYKIIMM MAarHUTHOTO MOJIs 3€MJIH.

3ansitue 2. H3mepenmue 3aBHCHUMOCTH BeJHMYHMHbI MATHUTHOM HHAYKIHHU
MATHUTHOI'O MOJISi MATHUTA OT PacCTOSIHUA
Ilpakmukym

3aoanue. V3yunTe 3aBUCUMOCTH BEJIMYMHBI MAarHUTHOW WHIYKIIMM MAarHUTHOTO TIOJIS
MIOCTOSIHHOTO MarHuTa Ha €ro IMpOJIOJIbHOM OCH CHMMETPUU OT PACCTOSHHUS MEXAY IEHTPOM
MarHuTa u TOYKOU U3MEpEHUil.

Obopydosanue. CMapTQOH ¢ MPEAYCTAHOBIEHHBIM MPOTPAMMHBIM O0ECIEYeHHEM [T
M3MEPEHUS BETUYMHBI MATHUTHOTO TOJISI, IMJIMHPUYECKUI MarHuT, JIMHEWKa, MAJIIPHBINA CKOTY.

Kpamxkoe onucanue pewenus. C TOMOIIBIO JAaTYUKOB CMapTPOHA MPOBOTUTCS MPSIMOE
M3MEPEHUE BETMYMHBI MATHUTHOW MHIYKIIMM MarHUTHOTO TOJI HA OCH LIWJIMHIPUYECKOTO MarHuTa
B 3aBUCHMOCTH OT PAacCTOSIHUS JI0 HETO.
3ansTue 3. HaG/io1eHue MAarHUTHOI O THCTEpPe3uca

Ilpakmukym

3aoanue. HamorTaiite HCECKOJIBKO BUTKOB HU30JIMPOBAHHOT'O npoBoaa Ha
MUJIMHAPUYCCKYHO 4YaCTb JIAIIKW IOTAaTHBA. Iloguecure TOpCH JIAIIKU OJIM3KO K TTOJIOKEHHUIO
JaTdhdKa MAar"duTHOI'O IIOJIA MOOHUJILHOTO TGJ'IC(I)OHa. ITopaiite BHCKTpI/I‘-ICCKI/Iﬁ TOK B TIIPOBOM.
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W3meppTe 3aBUCHUMOCTH BEIMUYMHBI MHAYKIMM MarHUTHOTO MOJS Ha TOPLE JAlKd OT CHJIBI
IIPOTEKAOIIEr0 4Yepe3 IpoBOJ TOKa. [yl  3TOro  BHAYale IOBBILANTE 3HAYEHUsS  CHIIBI
IIPOTEKAIOIIET0  TOKA J0 MaKCHUMaJIbHO BO3MOKHOI'O 3HAYEHUS, a IOTOM IOHMKANUTE 10 HYJIEBOTO
3HaueHUs. 3aTéM CMEHUTE NOJSPHOCTh MOJKIIOYEHUS HCTOYHUKA TOKAa W IIOBTOPUTE OIIBIT.
[ToctpoiiTe Tpaduk, ONMUCHIBAIOMINK 3aBHCHMOCTh BEIMYMHBI MAarHUTHONW WHAYKIWHA Ha TOPIIE
JIAIIKKM OT CHJIBI IIPOTEKAOIIETO Yepe3 MPOBOJI TOKA.

Obopydosanue. CMapT@oH ¢ MPEAYCTAHOBICHHBIM IPOTPAMMHBIM O0CCIICYCHHEM IS
M3MEpEHUsl BEJIMYMHBl MarHUTHOTO TOJIS, IUTAaTUB C JBYMs JIaIKaMU, OJIHA M3 KOTOPBIX JIOJIKHA
OBITh JKENEe3HOW (WM JpYrod >KEJe3HBIM CEpJCYHUK), J1a0OpaTOPHBIM WCTOYHUK MHUTAHUS,
OJIHO>KUJIBHBIA M30JMPOBAaHHBIA MPOBOJ], BBIACPKUBAIOUINN MaKCUMAaJIbHBII TOK J1abOpaTOpPHOIO
HCTOYHHUKA MMUTAHUS.

Kpamkoe onucanue pewenus. Jlanka mtaTuBa OOMaThIBAE€TCS HECKOJIBKUMHU BUTKaMU
TOJICTOTO H30JUPOBAaHHOrO MpoBoda. C MOMOIIBIO J1a0OpaTOPHOTO WCTOYHUKA MHUTAHUS 4Yepe3
IIPOBOJ] MPOITyCKaeTcsl AeKTpuyeckuii Tok. CHavana TOK MPOIMYCKalOT B OJHOM HAampaBiICHUH C
MIOCTETIEHHbIM YBEJIMYEHUEM CHUJIbl TOKaW €€  IOCIEAYIOUIUM  YMEHBIIEHHEM,  IOTOM
pouenypy MOBTOPSAIOT JUIsl ITPOTHBOIIOJIOKHOTO HampasiieHus Toka. [Ipu 3ToM m3Mmepsiercs
BEJIMYMHA WHAYKIWA MarHUTHOTO TOJS Ha TOpLE JIaKU IITaTHBAa C MOMOILIBIO MOOMIIBHOTO
tenegoHa. CTpouTcs 3aBUCUMOCTb BEIMYMHBI MHAYKIUHM MarHUTHOTO TIOJIA OT  CHJIBI
MPOTEKAIOIIET0 Yepe3 MpoBo Toka. OOCyKmaaeTcsl MoJydeHHbIH TpaduK W SBIEHWE MAarHUTHOTO
TUCTEPE3NCa.

3ansrtue 4. U3yueHue padoThl 3JIEKTPOABUIATENIA U AUHAMO-MAIIMHBI (YacThb 1) Jlekyus
«DNEeKTPOIBUraTeNlb U 3JeKTporeneparopy. O0cyxaaercs UCTOpUs H300pETeHHS
AEKTPOIBUTaTENS U COBEPLICHCTBOBAHUSA €ro  KOHCTPYKIUHU.
OnurceiBaeTcsl BHYTPEHHEE YCTPOMCTBO 3JEKTPOABUIATEINS U DIIEKTPOreHEPATOpa.
PazbuparoTcs TeopeTnyeckue 3a1auu Mo JaHHOH TeMe.
3ansitue 5. M3yuenue padoThl 3JIeKTPOABUIaTEISI M THHAMO-MAIIMHBI (4aCTh 2)

Ilpaxmukym

3aoanue. 1) TlpoBemute cepui0 SKCICPUMEHTOB M HW3MEPHhTE 3aBUCHUMOCTH CHJIBI TOKa,
BbIpabaThIBAEMOW TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHJIbI, MPUJIOKECHHOTO K €ro Baiy. 2)
[IpoBenuTe cepuio SKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BETUYHHBI
HampsDKeHUs,  TOJAHHOTO  Ha  AJIEKTPOJBHUIaTellb, OT  4YacTOThl €ro  BpalleHUS U
MEXaHUYECKOI Harpy3Ku ero Baja.

ObopydosaHnue. DACKTPUYECKUH MOTOPUYHMK C PEOyKTOPOM, HabOp Tpy30B, peocTar,
COCJIMHUTENIbHbIE TPOBOJA, JA0OPATOPHBIM HCTOUYHUK MUTAHUS, MYJIBTHUMETp (aMmIepmerp),
CEKYHJIOMED.

Kpamxkoe onucanue pewsenus. IIpoBOAATCS OMBITHI 110 U3MEPEHUIO 3aBUCUMOCTH CUJIBI TOKA,
BbIpa0aThIBAEMON TIeHEpaTopoM, OT BEIMYMHBI MOMEHTA CHWJIbI, MPHIOKEHHOTO K €ro Baly.

[IpoBoauTCs ONBIT MO W3YYEHUIO CBSI3U BEIWYMH HAIPSIKEHUS, IO JAHHOTO Ha
3NEKTPOJIBUTaTeNlb, OT YAaCTOThl €ro BpAIlEHUS U MEXaHMYECKOM Harpy3Ku ero Baja.
3angaTue 6. HU3yyenue 3aBHCHMOCTH nepuoaa KoJIe0aHu i JUHEHKH
HA UMJIMHAPUYECKOI MOBEPXHOCTH OT PaNyca ee KPUBU3HbI

Ilpakmukym

3aoanue. Omnpenenute xapakTep 3aBUCUMOCTH NepHoJa KoleOaHUN JIMHEHKH, MOJIOKEHHON
Ha [MJIMHIPUYECKYIO TOBEPXHOCTh, OT PaJyca KPUBU3HBI ITOH MMOBEPXHOCTH.

Obopyooeanue. Habop UIMIMHIPOB pa3sHOro paguyca (HampuMmep, pasiIndHbIe
LWIMHAPUYECKUE COCYIbl), TMHEHKA, CeKyHAOMED.

Kpamkoe onucanue pewenus. IlpoBoauTcst cepust NpsIMBIX M3MEPEHUH 3aBUCHUMOCTH
nepuosa KoneOaHUil NTUHEWKH, MOJOXKEHHOM Ha NMIMHIPUYECKYI0 IOBEPXHOCTh, OT paauyca
KPUBHU3HBI 3TOH MOBEPXHOCTH. MCHONIB3YIOTCS METO/bl JIMHEApU3aluu U I'pauuecKkoro aHaiusa
HKCTIIEPUMEHTANIbHBIX TaHHBIX.
3ansitue 7. H3yyeHme  3aBHMCHMOCTH AMILIMTYABI  KOJeOaHUil  NPY’KUHHOIO
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MAasiTHHKA OT BpEMeHH
Ilpakmukym

3aoanue. VI3mMepbTe 3aBUCHUMOCTb AMIUIMTYbI 3aTyXalOMMX KOJICOAHUN MPYKUHHOTO
MasiTHUKa OT BpeMeHHu. [IpoBepbTe TUMoOTe3y 00 HKCIOHEHIMATBHOM XapaKTepe MOJyYeHHOM
3aBHCHUMOCTH.

Obopyodosanue. TlpyxuHa oT TMHaAMOMeTpa ¢ mipenesoM usMepennii 1 H, rpy3 maccoit 150
T, CEKyHJIOMEp, IITaTUB C JanKoi 1 My(Toii, THHEHKA.

Kpamkoe onucanue pewenus. IlpoBoauTCs SKCIEPUMEHT IO MPSIMOMY M3MEPEHHUIO
3aBUCHMOCTH aMIUTUTYIbl 3aTyXaloMUX KOJeOaHWW TPYKUHHOTO MasTHHKA  OT BpPEMCHH.
Crtpoutcst TpaduK HCCIEIOBAHHOW 3aBUCHUMOCTHB JHHEAPU30BAHHOM BHUJIC.
3ansTue 8. U3MepeHue aKTUBHOIO U PEAKTHUBHOI0 CONMPOTUBJIEHUI KATYIIKHUHIYKTHBHOCTH

Ilpakmukym

3aoanue. Cobepute IMEKTPUUECKYIO 1IE€Th U3 MOCIEA0BATEIbHO COCIMHEHHBIX PE3UCTOpa U
KAaTYIIKA WHIYKTHBHOCTH. [IpoBemuTe W3MEpeHHWe 3aBHCHMOCTH HAINPSIKEHHUS HA PE3UCTOPE OT
9acTOThl TIOJJaBAEMOT0 Ha JTy I[elb HanpsHkeHHs. 110 MOJIydeHHBIM JaHHBIM OIPEACTUTE
AKTUBHOE COTIPOTHBIICHWE M PEAKTUBHOE COTPOTHBIICHWE KATYIIKH WHAYKTUBHOCTH. Paccuuraiite
WHIYKTUBHOCTB KaTyIIKH.

Obopyoosanue. Katyimka HHIYKTUBHOCTH, PE3UCTOP C CONMPOTHUBICHUEM, OJU3KHUM K
AKTUBHOMY COTIPOTHBJICHHIO KATYIIKH WHIYKTHBHOCTH, COCIUHHUTEILHBIC IPOBOJA, TEHEPaTop
HU3KOH YacCTOTHI, OCIHIUIOTPad) WIH BOJETMETP MIEPEMEHHOTO HATIPSDKEHHS.

Kpamxkoe onucanue peutenus. Cobupaercs AIIEKTpUYECKast 1enb W3
MOCIIEIOBATEIbHO ~ COCAMHEHHBIX  PEe3UCTOpa W KaTylmIKd  WHAYKTHBHOCTH. Ha 3Ty memnb
MojJaeTcsi IepeMeHHoe HampsbkeHue. [IpoBoauTcss H3MepeHHe 3aBUCHUMOCTH HamlpsyKEeHUs Ha
pE3UCTOpE OT YaCTOTHI MOJABAEMOI0 HA LEMbHANpPSDKEHUA  (aMIUTUTyAa  HAmpshKeHWsT — Ha
BCet e noctosiHHa). [lo HM3KOYaCTOTHON 00JacTH rpaduka OMpeaesieTcs] aKTUBHOE
CONMPOTHUBIIEHUE  KAaTYIIKM WHAYKTUBHOCTH, IO BBICOKOYACTOTHOW 4YacTH  OIpeaessercs
MHIYKTUBHOCTBHKATYIIIKH.
3aunsrtue 9. 3Byk. Ocum/uiorpamma 3Byka. CniekTp 3ByKa

Jekyusa «BBengeHue B OSKCIEPUMEHTAIBHYIO aKyCTHKY». BBOIATCS OCHOBHBIE MOHSITHS
akyctuku. OOCyXJaercs MeXaHHKa paclpoCTpaHEHUsl aKyCcTU4YecKuX KojebaHuil. Boaurtcs
MOHATHE TOHA U 00epTOHA. OOCYXKIal0TCS METOAbI HCCIIEA0BAHUS 3BYKOBBIX CUTHAJIOB.

[IpakTukym

3aoanue. IlpoBenuTe cepuio SKCIEPUMEHTOB [0 3alMCH  OCIIIJIOTPAMMU CIIEKTPOB
[JIACHBIX 3BYKOB OJHOM 4YacTOThl. ONUIIMTE OCHOBHBIE OTIMYUAB OCHWIIOTpaAMMax s
pasHbIX TIacHbBIX 3BYKOB. OTBeThTE Ha BONPOC, JOCTATOYHO JH JJIs OMHCAaHUSA KaKOro-jiuobo
3BYYaHHs OJIHO JUIIb CIIEKTPOTrPaMMBbl?

Obopydosanue. llepcoHallbHBI  KOMIBIOTEP C MHKpPO(GOHOM HIM  cMapTQoH ¢
MPeyCTaHOBIECHHBIM MPOTPAMMHBIM 00ECIICUeHUEM.

Kpamkoe onucanue pewenus. IlpoBomuTcsi cepusi AKCHEPUMEHTOBIIO HOTYYCHHIO
OCHWJUIOTPaMM U CIIEKTPOB TJIACHBIX 3BYKOB OJHOW 4acTOThl. [IpOBOAWTCS CpaBHUTENbHBIA U
KaueCTBEHHBIN aHaIN3 OCLHUIUIOTPAMM H CIIEKTPOB.
3ansrtue 10. CTosune MexaHu4ecKHe BOJHbBI

Jexkyua «Ctosiune MexaHW4eckue BOJIHbDY. OOCyXIaeTcsi MEXaHUWKa CTOSYMX BOJIH B
OJHOMEpHOU cpelie. PaccMaTpuBaroTcst MpUMeEpPBI pa3IndHbIX TPAHUYHBIXYCIOBUH.
Ilpakmukym

3aoanue. Tlonyiite B mMpoOHpKY Tak, 4ToObl OHAa Hayana 3By4arb. llpoBenuTe M3MepeHHe
3aBHCHUMOCTH 4YacTOThl OCHOBHOTO TOHAa M IEpBOro 00epTOHA BO3JYLIHOTO CTOJI0A B MPOOHpKE OT
BBICOTHI 3TOT0 cTOIOA. J[J1s1 M3MEHEHHs! AJTMHBI BO3/YIIIHOTO CTOJI0A 3alOoJHsITe NPOOHPKY BOIOM.
Omnpenennure CKOPOCTh 3BYKa B BO3IYXE.
Obopyoosanue: IlepcoHanbHBI KOMIOBIOTEp € MHUKPOQOHOM MWIM  cMapTdoH cC
IpeyCTaHOBJICHHBIM MTPOTPaMMHBIM oOecrieueHneM, IpoOupka, Boj1a, THHEHKa.
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Kpamxoe onucamue  peuleHusl. [IpoBoauTcs cepus AKCHEPUMEHTOB IO
M3MEPEHUIO0 aKyCTUYECKOTO CIIEKTpa 3BYYaHHUS MPOOMPKH, BO3ZHUKAIOIIETO NPH BIyBaHUH B HEE
Bo3ayxa. CTpouTcsi JTMHEApH30BaHHBIA TIpadUK 3aBUCUMOCTH YacTOTHl OCHOBHOTO TOHAa |
nepBoro  o0eproHa OT  BBICOTHI  BO3AYIIHOro cToiba B mpobupke. Ilo modydeHHBIM
JAHHBIM OIIPEJETSETCSl CKOPOCTh 3BYKaB BO3/YXE.

3ansaTue 11. U3mMepenue nokasareJisi IpeJIOMJICHHUS CTEKJIa
Ilpakmuxym Ne 1

3aoanue. OnpenenuTe nMoka3aTeiab NPETOMICHHS CTEKISTHHOM TJIaCTUHBI.

Obopyoosanue. IlpeameTHOE CTEKJIO, MWJUIMMETPOBKA, JIa3epHas YKa3Ka, JMHEUKH,
IITATUBHI C JIAMKOW ¥ My(TOH.

Kpamxoe onucanue pewenus. llpoBogutcs  cepusi  DKCIIEPHUMEHTOB TI0 W3YYCHHIO
TIepeHaNpaBJICHUs JIyda CBETa, IMaJaloniero Ha OOKOBYIO TOBEPXHOCTh MPEIMETHOTO CTEKIa, B
3aBHCHMOCTH OT BBHIOPAHHOTO YTJia TMaJeHHs. Berumcisiercs: mokazaresb MpeOMIICHHsT MaTeprasa
TUTACTHHEI.

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢ MaKCUMaJIbHON TOYHOCTBIO MOKa3aTeslb MPEOMIIEHUS MaTepuasa
TIPU3MBI.

Obopyoosanue. Ilpu3ma, nazepHas ykaszka, TPAaHCIIOPTHP, IITATUBHI.

Kpamxoe onucanue pewenus. TIpoBOIUTCS OMBIT 10 W3MEPEHHUIO MHUHUMAIBHOTO YIJIa
OTKJIOHEHHUSI JIa3€PHOTO JIyda TPEYrOJbHOW pPaBHOCTOpOHHEH mpu3Mmon. [lo mosmydeHHOMY
3HAYEHUIO yIJIa PACCUNTHIBACTCS IMOKA3aTeIh IPEIOMIICHHUS TIPU3MEI.
3aunstue 12. [losiHoe BHYTPeHHee OTPakeHHe

Jekyusn «[Ipumenenue s dexra MOJIHOTO BHYTPEHHETO OTpaXE€HUsI B
n3Mmepenusx». O0cyxaaerca 3((GEKT MOJTHOr0 BHYTPEHHETO OTpaxeHHUs. ONUCHIBAIOTCS MPUEMBI
10 MCTIOJIb30BAHUIO 3TOTO ¢ deKTa IpH MPOBEAECHUU ONITUYECKUX U3MEPEHUI.

Ilpaxmukym

3aoanue. Onpenenure noka3aTelslb MPEOMIICHUS MaTepraia MPU3MBbI.

Obopydosanue. CTeKIsIHHAs IpU3Ma, Jla3epHas yKa3Ka, JIMHeHKa.

Kpamxkoe onucanue pewenus. IlpoBoautcst omelT 1o HaOmoaeHuto 3¢ dekra MoIHOro
BHYTPEHHETO OTPa)KEHHUsI CBETa, KOTOPBIM pacrpocTpansercs B npusMme. 3mepstorcs mapameTpsl,
IIpH KOTOPBIX Jocturaercs 3ddekr. Boruncnsercs mokazareib NpeIoMICHHs MaTepralia IpU3Mbl.

3anstue 13. IlpoBepka  ¢opmyJbl  TOHKOH  JMH3BI ¢ TOMOIIbID  MeTOAA
napajjiakca, NpUMeHeHHOr0 /sl onpeaeieHHs MOJIOKEHUsI 300paskeHHs
Ilpakmukym

3adanue. Onpenenure ¢ MaKCHUMaJbHOM TOYHOCTBIO (POKYCHOE DPACCTOSIHUE COOMpArOLICi
JIMH3BIL.

Obopydosanue. Cobuparoiasi TuH3a, ONTUYECKask ckaMmbsl (MO0 MepHasi JIeHTau KperIeHue
JUISL TMH3bI), IBE UIJIBI OT IITPUIIA (CO CTOYEHHBIM OCTPHUEM ), TUIACTUIINH, TOYEYHBIH HCTOYHUK CBETA.

Kpamxoe onucanue pewenus. Obcyxnaercs u JIeMoHCTpupyercss 3¢ddekt mnapaiiakca.
N3yuennslit 3peKT ncnoapzyercs st onpeaeeHus MoI0KeHUs N300paXKeHUsI ICTOYHHKA CBETa ¢
MaJIoll CBETUMOCTBIO, MOJYYEHHOTO C MOMOIIBI0 coOuparomieil auH3bl. 110 HECKONBKUM OIBITaM
paccumThIBaeTcs (POKYCHOE PACCTOSIHUE JIMH3BI.
3ansaTue 14. U3mepenne poKycHOro paccTosiHusl paccerBalOIIeH JIHH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMAJIbHOM TOYHOCTBHIO (POKYCHOE PACCTOSIHUE pacCerBaroIeit
JIMH3BL

Obopyooeanue. PacceuBaromiasi JTuH3a, coOMparoIias JHMH3a, ONTHYECKass cKambs (1100
MepHas JIGHTa U KpeIIeHUs JUIsl JIMH3), IUCT KapTOHA, HOXKHUIIBI, TOUCUHBIH HCTOYHUK CBETA.
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Kpamxoe onucanue pewenusn. OOGCyXIaroTcs NpUeMbl U3MEPEHHUS (POKYCHOTO PACCTOSIHUS
pacceuBatomieil JiMH3blL. [IpoBOAMTCS ONBIT MO MOJYYEHHIO ACHCTBUTEIBHOIO H300paKEHUs B
pacceuBaroIei JIMH3E MyTeM CO3/IaHUs ¢ IOMOIIBIO COOMparoIIel JIMH3bI MHUMOTO HCTOYHHUKA
JUISL paccenBaronien nuH3bl. Taxke MPOBOAMTCS OMBIT MO HAOIIOJCHUIO PACXOJISAIIETOCs
CBC€TOBOI'O ITyYKa, 06p330BaHHOFO CBCTOM, U3JIYYCHHBIM TOYCYHBIM HCTOYHHKOM MW MHPOIICIIINM
Yyepe3 paccerBaloIyIo JIMH3Y, Ha KOTOPYIO HakieeHa auadparma. [lo pesymbraTam moixydeHHBIX
9KCIEPUMEHTOB PAaCCUUTHIBAETCS ONTHUECKAsl CUJla PACCEUBAIOIIEH JIMH3BI.

3ansaTue 15. Onpenenenune JAJMUHBI BOJHBI JIa3ePHOr0 M3Jy4deHHs ¢ moMombiocxembl FOHra
IlIpakmukym

3aoanue. llpuaymaiiTe SKCIEPUMEHTAIBHYIO YCTAaHOBKY, IIO3BOJIAIONIYIO HaOII01aTh
MHTEPPEPEHIIMOHHYIO KapTHHY OT CBETOBOIO H3JIyueHus Jjasepa. Omnpenenurte AJIUHY BOJIHBI
W3JIyYEHHUS Ja3epHON YKa3KH.

Obopyoosanue. JlazepHas ykas3ka, HUTKa, (posbsra, OyJaaBKu, SKpaH, pyJaeTKa.

Kpamkoe onucanue pewenus. JIByMsl CBSI3aHHBIMU HUTKOW OylaBKaMU MPOKAJIBIBAIOTCS J1BA
OJIM3KOPACIOJIOKEHHBIX OTBEPCTUSl B aJIIOMMHHMEBOM muuieBoi ¢oubre. IlomydeHHsle oTBepcTUs
OCBEIAI0TCS JJa3epHBIM ITydkoM. B mpomieniiem cBete HabIoaaeTcs MHTEpGEpEeHIMOHHAs KapTHHA.
[lo paccTosiHHIO MeXAy TMoJocaMu HUHTep(EPEHLIMOHHOM KapTHHBI M PACCTOSHHUIO MEXIY
OTBEPCTHUSIMU B (DOJIbI'€ PACCUUTHIBAETCS JJIMHA BOJIHBI CBETA B JIA3EPHOM ITyUKE.
3ansitue 16. M3yyeHue cmekTpa cBeTa Pa3IMYHbIX HCTOYHHKOB € MOMONIBIO
AU(PPAKIMOHHOMN pPelIeTKH

Ilpakmukym

3aoanue. Ilpumymaiite, coOepuTe ¥ ONMUINUTE OSKCIEPHUMEHTAIHLHYIO  YCTaHOBKY,
TMO3BOJISIFOLIYIO TIOJTyYUTh ONTHYECKUI CIEKTp M3Ty4eHHUsS! CBETAa Pa3IMYHBbIX MCTOYHMKOB. [IpoBemure
HCCIIEIOBAaHUE CIIEKTPOB MPEUIOKEHHBIX BaM HCTOYHUKOB CBETA.
Obopyoosanue. udpakuronHas pemerka, (GoHaph ¢ JaMIION HaKaJWBaHUS,
CBETOJIMOIHBIN (hoHAph, ra30pa3psIHas JaMIoYKa, SKpaH, Auadparma, MepHas JeHTa.
Kpamxkoe onucanue peutenus. [TpoBoauTcs cepus AKCIEPUMEHTOB IO
HaOJIOICHUIO ONTUYECKUX CIIEKTPOB M3JIy4EHHUS] HCTOYHUKOB CBETa pasHo mpupoisl. [IpoBoaurcs
CPaBHUTEIbHBIA U KOJIMYECTBEHHBIN aHaIN3 3TUX CIIEKTPOB.
3ansaTue 17. UcciaenoBanue 3aBHCHMOCTH HHTEHCHUBHOCTH CBEYEHHUS CBETOIHOJA0T CHJIbI
NPOTEKAIOLIEro Yepe3 Hero ToKa
Ilpaxmukym

3a0anue. V3MepbTe 3aBHCHUMOCTh HMHTEHCHBHOCTM  CBEUCHHMS  CBETOJMOJA OT CHIIBI
MPOTEKAIIIero uepe3 Hero Toka. Onpenenure XapakTep HM3MEPEHHON  3aBUCHMOCTH.
Obopydosanue. (CBeroauoj, JIOKCMEeTp (Wi cMapTGoH C JaTYUKOM  OCBEIIEHHOCTH),
nabopatopHblii  OmoKk muTaHMs (unum ABe  OaTapediku  AA, peoctaT M MYJIBTUMETD),
COCJIMHUTEJIbHBIC TIPOBO/IA.

Kpamxoe onucanue pewenus. TIpoBOOUTCS SKCHEPUMEHT IO MPSIMOMY H3MEPEHUIO
3aBHCUMOCTH MHTCHCHUBHOCTH M3ITy4CHHUsS CBETOJMOJA OT CWJIbI MPOTEKAMIIET0 Yepe3 HEero TOKa.
Crpourtcs rpaduk noxydeHHOH 3aBucuMOocTH. Ompeensercs XxapakTep 3aBUCUMOCTH.
3ansitue 18, HaOuaionenune H30MpaTeJbLHOCTH BHYTPEHHEI 0 porodpdexrax
AJIMHE BOJIHBI CBETA

Ilpakmukym

3a0anue. YcraHOBUTE [Ba CBETOAMOAA JApPYT HAmpoTuB jpyra. M3yuute sBieHHE
BO3HUKHOBEHHUS (POTOTOKA B OCBELIAEMOM CBeToJuoJe. JIJii 3TOro M3MepbTe 3aBUCHUMOCTb CHIIBI
(OTOTOKAa OT HANpsKEHUS Ha CBETOJMOJIE, BBINOJHSIOIIEM pOJb HCTOYHHMKA cBeTa. [loBTOpHTE
OTIBIT, IPUMEHSS B KAUECTBE UICTOYHUKOB CBETA CBETOAMObI, JAIOIINUE CBET C Pa3HbIMHU JUIMHAMM
BosiH. Ompeznenurte yclIOBHs, IPU KOTOPHIX B OCBEIIAEMOM CBETOJMOE BO3HUKAET (DOTOTOK.
Obopyooeanue. Tpu mapbl CBETOJUOJOB Pa3HBIX IIBETOB (KpacHbIC, 3€JIEHbIe M CHUHHE),
OJIOK MUTaHUS CBETOINOa-OCBETUTEIS, MYJIbTUMETP.
Kpamkoe onucanue pewenus. J|Ba cBeTOnNMONa yCTaHABIMBAIOTCS HANPOTUB IPYr Apyra.
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UYepe3 OOMH CBETOAMOJ IMPOIYCKAeTCsl TOK OT MWCTOYHMKA NHUTaHMA. M3ydaercs sBieHUE
BO3HUKHOBEHHUS (POTOTOKA BO BTOpPOM cBeToauoae. OOHapyk uBaeTcs, 4yTo (OTOTOK BO BTOPOM
CBETO/IMO/IE BO3HUKAET TOJIBKO IPU OCBEIIEHUHU €r0 CBETOJUOJOM C JUIMHOM BOJIHBI, MEHBIIEH
WM PABHOM JIIMHE BOJIHBI, HA KOTOPYIO PACCUUTaH OCBEIIAEMbII CBETOIUO/I.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS KYPCA «OCHOBBI
OU3NYECKOI'O DKCIIEPUMEHTA»
JIMUHOCTHBIE PE3YJIbTATHI
B cghepe epasicoanckozo socnumanus:

FOTOBHOCTb BECTH COBMECTHYIO AESATENBbHOCTh B MHTEpECaX I'PaklaHCKOr000IIeCcTBa,
y4acTBOBATh B CAMOYIPABJIECHUU B 00pa30BaTeIbHON OpraHU3alyiy;

YMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBUUC MX
(GYHKIMSAMHU ¥ Ha3HAUYEHUEM.

B cipepe nampuomuueckoz2o eocnumanusi:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXTaHCKON MACHTHYHOCTH, MMaTPUOTU3MA; [ICHHOCTHOE
OTHOLIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM,  JOCTH)KEHUSM
POCCHIMCKHX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKH.

B cgpepe oyxosHo-upascmeenno2o socnumanus:

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO MOBEICHHS; CTOCOOHOCTH
OIIEHUBATH CUTYAIHIO u MPUHUMATH OCO3HAHHBIE
pelieHus,  OPUEHTUPYACH Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI W  IIEHHOCTH,B
TOM YHCJI€ B IEATEIBHOCTH YIEHOTO;
OCO3HaHHWE JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMUYUBOIO OYAYIIEro.

B cqbepe acmemu4ecKkoco 60CNUMAHUA.

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(bu3UYecKoil HayKe.
B cghepe mpyoosoco éocnumanusi:

HHTEpPEC K  pa3m4HbIM  chepaM  MpoPeCCHOHATIBHOM  JCSITEILHOCTH, B TOM YHUCIIC
CBSI3aHHBIM C (DPU3UKOM M TEXHHKOM, yMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyieit nmpodeccun
1 PEATM30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHMIO M CaMOOOpa3oBaHHIO B 00JacTH (PU3MKH Ha
MPOTSHKECHUH BCCH JKU3HH.

B cghepe sxonoeuueckoeo socnumanus:

cOopMUPOBAHHOCTb 9KOJIOTMYECKOM KyJAbTYphl, ~ OCO3HAaHHE  TJI00AIBLHOTO
XapakTepa 3KOJIOTUYECKHX MPOoOIeM;

IUTAHUPOBAaHHUE M OCYLIECTBICHHE ACHCTBUI B OKpYXKAIOLIEH Cpe/ie Ha OCHOBE3HAHUS Lieeil
YCTOHYMBOTO Pa3BHUTHUS YEIIOBEUYECTBA,

pacIIMpeHue OIbITa AeATEILHOCTH 3KOJIOTHUECKOI HAIPaBICHHOCTH Ha OCHOBEHMEIOIINXCS
3HaHUH 1o QusMKe.

B cgpepe yennocmu nayunoco nosnanusi:

c(OPMHPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nUecKoi HayKH;

OCO3HAHME IIEHHOCTH HAyYHOM JEATeNbHOCTH, TOTOBHOCTh B Ipoliecce M3ydeHHs (PU3MKH
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO AESITEIbHOCTD MHANBHUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBIC YHHBepcaJbHbIe y4eOHbIC JeCTBHA:

Ba3oBble Jjornuyeckue 1eicTBHA:
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CaMOCTOSITENIBHO dopmynupoBath 51 aKTyaJIu3upOBaTh npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIIpEeNeNATh  LUENU  JEATEIbHOCTH, 3aJaBaTh ~ IApaMeTpbl M KPUTEPUU  UX
JOCTHKCHHUS,;

BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYUS B paCCMaTPUBAEMBIX (DU3MUECKHUX IBIICHHSIX;

pa3pabaTbIBaTh IUIAH PELICHHS MPOOIEMBI C YIETOM aHAINM3a UMEIOLIIUXCIMATePHATIbHBIX U
HEMAaTEpHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIbTATOBLIEISM,
OLICHUBATh PUCKH MOCIEACTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH pabOTy B YCIOBUSX PEaIbHOTO, BUPTYaIbHOTOU
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TPU PEILIEHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTeabCKUe AeHCTBUA:

BJIQJIETh HAay4yHON TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUAMU U MeToJaMu (U3HYECKOU
HayKH;

BJIQJIETh HAaBBIKAMHM Yy4eOHO-HCCIIEI0BATEIbCKOM M MPOEKTHOW JEeSATENIbHOCTH B 00JIacTH
(Gu3MKHN, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOHMCKY METOJIOB PEIIEeHUs 3ajad
(bu3MYECKOTO CoJlepKaHus, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IMO3HAHUS;

BIIQJECTh  BHUJAMHU  JESATEIBHOCTHM MO  TOJYyYEHHIO HOBOTO 3HaHUs, €ro
MHTEPIIpETAINH, TPEOOPa30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YIEOHBIX CUTYalLlUAX, B TOM YHCIIE
P CO3JITaHUH YUE€OHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISBJIATE [IPUUMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3ajady, BBIIBUIaTh
TUIOTE3Y €€ PEIICHUs, HAXOQUTh apryMeHThI I J0Ka3aTeslbCTBA CBOMX YTBEPXKAEHUH, 3a1aBaTh
napaMeTpbl U KPUTEPUU PELIECHNUS;

aHAJM3UPOBATh MOJTYYEHHBIE B XOJI€ PELICHUS 3a/1a4l PE3yJIbTaTbl, KPUTUUECKH OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON NESITEIBHOCTH, B TOM
qucie PU U3y4EeHUHN (PU3UKY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTh 3HaHUA N0 (PU3MKE B IPAKTUYECKYIO 00JIACTh KU3HEAEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH; BbIABUTaTh HOBbIE

UJeH, npeaaaraTb OpUrMHaJIbHbIE MOAX0/bl U PELIEHUS;CTABUTh IPOOIEMBI U 3aaUH,

JIOITyCKAIOLIME albTePHATUBHBIE PEILICHUSI.

Pa6ora ¢ undgopmanueii:

BJIQJIeTh HABBIKAMU IIOJIyYCHMS uHpopMaLuu ¢du3nueckoro CoJiepXKaHus U3
HCTOYHHUKOB DPA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATh MOUCK, aHAJIM3, CUCTEMAaTH3aLMI0 U
MHTEpIpeTanuio HHGOpMaIMK Pa3JIMYHbIX BUAOB U (POPM IpeCTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(POPMALIUY;

HCIOJIb30BaTh CPeJICTBA UH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEeILICHUH
KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX W OpraHU3allMOHHBIX 33Jad C CcOOJIOJeHHeM TpeOoBaHUN
SPrOHOMMKH, TEXHUKH O€30IacCHOCTH, T'MIHMEHBI, pecypcocOepeskKeHHs, MPaBOBBIX M ATUYECKHUX
HOPM, HOpPM MH(DOPMAIITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COAEP’KAaHUS B PA3IMUHBIX (OopMaTax ¢ yueTOM Ha3HAUEHUS
uHboOpMallMM M LEJIEeBOM ayquTOpHUH, BbIOMpas ONTUMAIbHYIO (GOpMYy MpPEACTaBICHUS U
BU3YaJIU3aI1H.

KoMMyHuKaTHBHBIC YHMBepCaJIbHbIe y4eOHbIC NeliCTBHUSA:

OCYIICCTBJIATDH O6IJ_ICHI/IC BO BHCypO‘-IHOﬁ ACATCIIBHOCTH,
Ppacno3HaBaTh MPEATIOCHIIKH KOH(I)J'II/IKTHLIX CI/ITyaI_II/Iﬁ " CMATYAaTh KOH(I)J'II/IKTBI;pEBBCpHYTO n
JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHHA C UCIOJIB30BAHUCM

SA3BIKOBBIX CPCICTB,
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MMOHUMATh U UCIOJI30BATh IPEUMYIIECTBA KOMAHIHON M UHMBHyaTbHOHPAOOTHI;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX NEHCTBUI C Y4ETOM OOLIMXHMHTEPECOB U
BO3MOYHOCTEHN Ka)J0I0 4eHa KOJUIEKTHBA;

IIPUHUMATh LEeH COBMECTHOM JESITENILHOCTH, OpraHU30BbIBaTh U
KOOPJIMHUPOBATH JIEHCTBUS 0 €€ JOCTUKEHHUIO: COCTABIIATH IJIaH ACUCTBUM, paCIpeesATh POJIU C
Y4€TOM MHEHHUH Yy4aCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOErO BKJIaJa M Ka)KJIOTO Y4aCTHHKA KOMAaH/Ibl B OOIIUI pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npejaiaraTb HOBbIE IPOEKTHI, OLEHUBAThb WJEH C IMO3ULIMHM HOBU3HBI, OPUTMHAIbHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBISITh IMO3UTUBHOE CTPATErMUYECKOE IMOBEACHHWE B Pa3JIMUHBIX CUTYalHUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcajibHble y4eOHbIe [eiCTBHUS:

Camoopranu3anusi:

CaMOCTOSITEJIBHO OCYILECTBJISATh IO3HABATENIbHYIO JI€ATENbHOCTh B 00JACTH (U3UKH,
BBISIBIISITH MTPOOJIEMBI, CTABUTHh U (POPMYIUPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITETIHHO COCTaBJISITh IUTAH PENICHUS PAacueTHBIX W KAa4eCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI  MPAKTHYECKOW pabOTBl € YYETOM HMEIONIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEATIOUYTEHUN;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM;

pacmmpsATh paMKH Y4eOHOTO IIpeaIMeTa Ha OCHOBE JIMYHBIX IPENNOYTCHHH; JIeNaTh

OCO3HAHHBII BBIOOP, ApryMEHTUPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 3a pELICHHE; OICHUBATh

MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (DOPMUPOBAHUIO U MTPOSBICHUIO SPYAUIINH B 00J1acTH (DU3UKHU,ITOCTOSTHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHAJILHBI HHTEJLJICKT:

JaBaTb OLCHKY HOBBIM CUTYyallUsAM, BHOCUTh KOPPEKTHUBEI B ACATCIbHOCTL,0OLICHUBATH
COOTBETCTBUEC PEIYIIBTATOB LECIAM;

BJI1aJ€Th HaBbIKaAMH IMO3HABaTCIILHOM pe(l)J'IGKCI/II/I KaK OCO3HaHUA COBCpI_HaeMI)IXI[eI‘/'ICTBI/II‘/'I u
MBICIIUTECIIBHBIX ITPOLECCOB, UX PE3YIbTATOB U OCHOBaHHﬁ;

HCII0JIB30BaTh IMPHUEMBI pe(l)HeKCI/II/I A1 OLCHKHM CHUTYyalluu, BbI60pa BCPHOI'OPCIICHUA,

YMETH OLICHUBATh PUCKHU u CBOCBPEMECHHO IMpUHHUMATb peicHus
110 UX CHHMXKXCHHIO,

IIpUHHUMATb MOTHUBEI U aprymceHTbI Apyrux IIpu aHaJIn3¢ PE3YJIbTATOB
ACATCIIBbHOCTH,

IIpUHHUMATb C€6${, IIOHHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIpUHHUMATb MOTHUBEI U aprymceHTbI Apyrux IIpu aHaJIn3¢ pPE3yJIbTaTOB
ACATCIIBbHOCTH,

IprU3HaBaTh CBOC IIPABO U NIPAaBO APYI'UX HA OIINOKH.

INPEIMETHBIE PE3YJIbTATDBI

K xonny 10 knacca obyuaromuicss HayduTCs:

MOHUMATh  3HAUYEHHWE  OMNHCATENbHOW, CHUCTEeMATU3UPYIOIIEH, OOBSICHUTEIbHOU U
MPOTHOCTUYECKOW (QYHKIMN (U3NUeCKOd TEOpuu — MEXaHUKH, MOIEKYISApHON GU3UKH |
TEPMOJUHAMUKH, POJb (PU3UYECKOH Teopru B (HOPMHUPOBAHUHM MPEICTABICHHA O (UINUIECKOU
KapTUHE MHPA;

pa3nuyath YCIOBUS MPUMEHUMOCTH H3YYEHHBIX MoJeleld (PU3UYEeCKHX TeNl U MPOIECCOB
(sBICHMIA);

pasnuyath ycioBus (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH U3YUYEHHBIX (PU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTtep (yHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTH HCIIOJIb30BAHUS
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YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBICHATH MEXaHWYECKHE, TEIUIOBBIC, OSJIEKTPHUECKUE IPOLECCH |
SIBIICHUSI, WCIOJb3ys OCHOBHBIC TOJIOKEHUS M 3aKOHBI MEXaHUKH, MOJEKYISPHO-KHHETHYECKOU
TEOPHUH, MOJICKYISIPHOU (PU3MKH U TEPMOJUHAMUKH, dJICKTPOANHAMHKH;

aHATM3UPOBATh U OOBSICHATH (PU3MUYECKHE SIBICHUS, UCIOJB3YS OCHOBHBIC IOJIOKEHUS U
(u3HUYeCcKue 3aKOHBI;

OTIHMCHIBATH (PM3NUECKUE TPOIIECCHI U SIBJICHUS, HCIIOJB3Yysl HEOOXOIUMBIEC BEJTHUUHEI;

OOBSICHATh OCOOEHHOCTH MPOTEKAHHUA M3y4aeMbIX (HU3UYECKUX SBJICHUH; MPOBOJUTH

HCCIIEIOBAaHUE 3aBUCUMOCTH OJIHON (PU3MYECKON BETUYMHBI
OT Jpyroil C WCIOJB30BAaHHEM TPSMBIX H3MEPEHHIA, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCHpPOBATh PE3yabTATHl TOJYYEHHOW 3aBUCHMOCTH (PU3MUYECKMX BEJIMYUH B BUAE TPAPHUKOB C
y4eToM aOCOIIOTHBIX IMTOTPEITHOCTEH N3MEPEHUH, 1eNaThBBIBOIBI TI0 PE3yJIbTaTaM UCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHBIE W3MEpEHUs (PU3MYECKMX BEIWYHMH, TPH OTOM BBIOMPAThH
ONITUMAIILHBIA METOJ W3MEPEHUs, OIICHWBATh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH
MPSIMBIX M KOCBEHHBIX N3MEPEHUH;

MPOBOJIUTH OTIBITHI IO TMPOBEPKE NPEIOKEHHON THIOTE3bl: IUIAHUPOBATH JKCIIEPHMEHT,
coOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAIM3HPOBATH MOJYYEHHBIC pPE3yabTaThl W JAeJaTh
BBIBO/[ O CTATyCE MPETOKEHHOW THITOTE3HI;

coOmonaTk mpaBuia OE30MacHOTO Tpylda MpH TPOBEICHHHM WCCICIOBAHUHB  paMKax
MPAaKTUKyMa u y4eOHO-HCCIIeIOBATEIbCKOM NESITEIIHHOCTH C WCTIOJIh30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1abOpaTOPHOTO 000PYAOBAHNUS;

pemaTh pacyeTHBIC 33/]auM C SBHO 33/IaHHOW W HESIBHO 3aJJaHHON (PU3MYECKO MOJENbI0: Ha
OCHOBAaHWM aHaJM3a YCJIOBUA OOOCHOBBIBATH BBIOOp (pU3MUECKON MOJETH, OTBEYAOIICH
TpeOOBaHMAM 3a7a4M, IPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UUYECKUX
TEOpUH MpPH HUCIOJIb30BAHUM MAaTEeMaTUYECKUX METOJ0B PEUIEHUs 3a/ad, IPOBOJUTH PACUEThl Ha
OCHOBAHMHU UMEIOIIUXCS JaHHBIX, aHAIN3UPOBATh PE3YJIbTaThl 1 KOPPEKTUPOBATh METO bl PELICHUS
C Y4E€TOM IOJIy4EHHBIX PE3Y/IbTATOB;

pelmaTh KaueCTBEHHbIE 3a7ayM, TpeOyrolue NPUMEHEHUs 3HaHWM W3 pa3sHbIX DPa3/eloB
Kypca (GU3UKH, a TaKKe MHTErPallui 3HAaHUH 13 JPYruX MPeJMETOB €CTECTBEHHO-HAYYHOTO IMKJIA!
BBICTpaMBaTh JIOTUYECKYIO ILEMOYKY PpacCyX AE€HUH C ONOpoll Ha M3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIOJb30BaTh TEOPETHUECKHE 3HAHUS Il OOBSCHEHHS OCHOBHBIX INPHHLMUIOB pabOThI
U3MEPUTENbHBIX IPUOOPOB;

aHAJIM3UPOBaTh U OLICHUBATh MOCJIEACTBUSA OBITOBOM M NPOM3BOACTBEHHOM AEATEILHOCTH
4eJI0BeKa, CBA3aHHOW C (PU3MYECKMMHM MpolleccaMH, € MO3ULMM SKOJIOTHYECKOM Oe3011acHOCTH,
IPEJCTAaBICHUNA O pPAlOHAIBHOM IIPUPOJIONIONB30BAaHUM, a TaKKe Pa3yMHOM MHCIOJb30BaHUU
JOCTM)KEHUM HayKUM TEXHOJIOTHH JUIsd JalbHEHIIero pa3BUTHs YeJI0BEYECKOro 00IIeCTBa;

IPUMEHATh pa3IMuyHble CHOCOOBl paboThl ¢ MHpOpManuel (U3NYECKOTO COAEPIKAHUS C
UCIOJb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTMH, IpU S3TOM HCIOJIB30BATh
COBpEMEHHbIe HH(OPMAIIMOHHbIE TEXHOJIOTUH JUIsl IOMCKA, epepabOTKU U IpeAbsABICHUs y4eOHOM
U Hay4yHO-NOMYJSpHOM uHGOpMalUu, CTPYKTYpPUPOBAaHUS M MHTEpIpeTalud HHPOpMalny,
MOJIy4EHHOH M3 pa3IWYHbIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIy4yaeMylo HH()OpPMALIUIO
U OLIEHMBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHMM, TaK W Ha OCHOBE aHAJIN3a
HCTOYHMKA HH(OpMALINH;

NpPOSBIATH ~ OPraHM3AaLMOHHBIE W TO3HABATENIbHBIE  YMEHHUS  CaMOCTOSTEJIBHOTO
pUOOPETEHUST HOBBIX 3HAHUI B MPOIECCE BHIMIOJIHEHUS IPOSKTHBIX U y4eOHO- HCCIeI0BaTEIbCKIX
pa0or;

paboTath B rpyIiie C UCIIOTHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJIEH;

OpOSBIATH ~ MOTHBalIMIO K Oyaymedl — mpodeccHOHalbHOW — JESTENbHOCTH IO
CMELUANBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K xonny 11 knacca oOyuaromuiicss HayduTCs:

IIOHUMATb POJIb (I)I/I3I/IKI/I B 3KOHOMHH€CKOﬁ, TCXHOHOFHQCCKOﬁ, COIMATLHONU STHYSCKOM
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cdepax IesTeIBHOCTH YEIOBEKa, POJib U MECTO (PM3MKH B COBPEMEHHOW HAyYHOUW KapTHHE MHpa,
3HA4YECHHE OINMUCATENBHOM, CHUCTEMATU3UPYIOIIEH, OOBICHUTEIBHOW W MPOTHOCTUYECKON (QYHKITHIA
¢u3nveckoit Teopuu, posib (PU3MUECKON TEOPUH B (OPMHUPOBAHUU MPEACTABICHUHN O (pusmueckon
KapTUHE MHpPa, MECTO (PM3MUYECKOW KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX NPEACTABICHUN O IPUPOJE;

pasnuyath YCIOBUS NPUMEHUMOCTH H3YYEHHBIX MOJeNeld (PU3UYECKUX Tel U MPOLIECCOB
(s1BEHMI);

pasnuuaTh YCIOBUs (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTU M3YYCHHBIX (PU3MUECKHX 3aKOHOB,
MOHMMATh BceoOmMi XapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIOJIB30BAHUS
YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSCHATH AJIEKTPOMAarHWTHBIE, KBAHTOBBIE IIPOLIECCHI U SIBJICHMUS,
UCIOJIb3YSl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI 3JIEKTPOJMHAMHKUU KBAHTOBOU (PU3UKU;

OTIMCHIBATh U3yUEHHbIE (PU3MUECKUE MPOIIECCHI U SBJICHUS;

OOBSACHATP OCOOEHHOCTH TMPOTEKAHUS W3YYEHHBIX (PU3MUECKUX SBJICHHUH; NPOBOJUTH

HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BETUYNH
C HCMOJB30BaHUEM IMPSMBIX H3MEPEHMH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BUIE TpaduKoOB C Y4EeTOM
aOCOJIIOTHBIX TOTPEUIHOCTEH W3MEpEeHU, JenaTh BBIBOJIBINO Pe3yJbTaTaM MCCIIE0BaHUS;

MPOBOJUTH KOCBEHHbIE HW3MepeHuss (U3NYECKHX BEJIMYMH, TIpPU 3TOM BBIOMpATH
ONTUMAJBHBIA METOJI U3MEpPEHUs, OLEHUBATh aOCOJIOTHbIE U OTHOCUTENIbHBIE IOTPEUIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHMIA;

MIPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW THIOTE3bl: IJIAHUPOBATh 3KCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, AHAJU3UPOBATh IOJYYEHHBIE PE3yJIbTaThl U JeNaTh
BBIBOJI O CTaTycCe MPeJUI0KEHHON TUIIOTE3HI;

coOnroaaTh mpaBwiia O€30MacHOr0 TpyAa NpH TNPOBEICHUM HCCIEIOBAaHUMB  pamMKax
MpaKTUKyMa u y4eOHO-UCCIIeI0BATENbCKON JESITEIbHOCTH C HCTIOJIb30BaHUEM
M3MEPUTEIIBHBIX YCTPOMCTB U JIa0OPATOPHOTO 00OPYI0OBAHMS;

peniaTh pacueTHBIE 3aJ]a4M C SIBHO 3aJaHHOW U HESBHO 3aJaHHOW (PU3NUYECKON MOJIENBIO;

peliaTh KauyecTBEHHbIE 3agaud, TpeOyrollue NMPUMEHEHHUS 3HAHWW W3 Pa3HbIX DPa3/eoB
Kypca (QU3UKHU, a TAK)KE UHTErpally 3HaHUHN U3 JPYTruX MNPeAMETOB €CTEeCTBEHHO-HAYYHOTO LHKJIIA!
BBICTPAaWBaTh JIOTHUECKYIO IIETIOYKY pACCYXACHUH C OMOpod Ha U3y4yeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE SBIICHUS;

HCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX IMPHUHIMIIOB PabOTHI
M3MEpUTENbHBIX TPUOOPOB;

aHAJIM3UPOBATh U OLICHHWBAThH IMOCIEACTBHUS OBITOBOM M MPOM3BOJCTBEHHOHN AESATEIBHOCTU
YeloBeKa, CBA3AHHOW C (PU3MYECKMMH MpOLIecCaMU, C MO3UIUN SKOJOTHYECKOW Oe30MMacHOCTH,
MIPEJICTAaBJICHUI O paAIMOHATBLHOM MPUPOJIONONb30BAHUM, a TakKKe pa3yMHOM HCIIOJIb30BAHUH
JNOCTHKEHUM HayKUU TEXHOJIOTHH JUTsl NadbHEHILEro pa3BUTHS 4eJI0BEUECKOro O0IIecTBa;

MPUMEHATh Pa3IMYHbIe CHOCOObl paboThl ¢ mHpopMaluend (U3MUECKOTO COJAEpIKaHUA C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUW, MPU 3TOM HCIOIH30BATh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA, MTepepadOTKH U IPEIbsIBICHUS YUeOHOM
U HAyYHO-TIOMYNSApPHOW uHMOpPMANMU, CTPYKTYPHUPOBAaHUS M HHTEpIpeTanuu HHGOpMAIUHY,
MOJIy4EHHOH M3 pa3IMYHbIX UCTOYHUKOB, KPUTHUECKH aHAIU3MPOBATH MOJIY4aeMyt0 HHPOPMAIIHIO
U OLICHMBATH €€ JOCTOBEPHOCTh KAK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HAa OCHOBE aHAIU3a
MCTOYHUKA WH(OpMAIUH;

NpOSIBJIATE  OPraHU3ALlMOHHBIE W IIO3HABATEIbHBIE  YMEHHMS  CaMOCTOSITEIBHOTO
pUOOPETEHUST HOBBIX 3HAHUI B MPOIIECCE BHIMIOIHEHUS IPOSKTHBIX U y4eOHO- HCCIeI0BaTEIbCKIX
pabor;

paboTatk B rpyImiie ¢ UCIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH;

NpOSBIATH ~ MOTHBAaIMIO K Oyaymedl — mpodeccHOHalbHOW — JESTeNbHOCTH IO
CMELUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumenoBanue KommuectBo
Ne pasielioB U TEM 9acoB
n/m y4eGHOTO IpeaMeTa

Pa3zgen 1. Mexanuka

[IporpamMmmMmHOE conepxanue

XapakTepucTrka AesITEIbHOCTH
00yyJaronuxcs
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11

[Torpemnoctu
B DKCIIEPUMEHTE
(Jtexkumst)

DKCHEPUMEHT U TEOPHs B IpoIiecce
no3HaHus npuposl. Habmonenue u
9KCIIEPUMEHT B (pU3HKe.

Crioco0Ob1 m3MepeHns PU3NIECKUX
BEJIMYMH (aHAJOroBbIE U HU(POBHIE
U3MEpUTEIIbHBIE TPUOOPBI,
KOMIIBIOTEPHBIE JaTUNKOBbIE
CUCTEMBI).

[orpemnocTu u3mepenuit pusnueckux

BEJIMYMH (a0COIOTHASU OTHOCUTEIbHAS).

I'mmore3a. ®u3nyecknii 3aK0H,
TPaHUIIbl €r0 MPUMEHUMOCTH

Onepuposamv nousamuamu: HaOIIOACHUE,
HKCIIEPUMEHT, TUTIOTE3a,Te0pus, pu3ruecKas
BeIMYNHA, GU3NIECKUN 3aKOH,
M3MEPUTENBHBINA TPUOOP, U3MEPEHNE,
pe3yibTaT U3MEPEHUs, IeHa JICICHUS IIKaJIbI
npubopa, MOrPEHIHOCTh U3MEPEHUSL.
Ilpusooums npumepsvr HAOIIOICHNUS,
IKCTIEPUMEHTA, TUTIOTE3bI, TEOPHUH,
(bu3NYECKUX BETUYMH, (PU3MUECKUX
3aKOHOB, U3MEPUTEILHBIX IIPHOOPOB.
Onpedensime NIEHY NETEHUS Kb
npudopa, adCOOTHYIO TOTPENTHOCTh
PSIMOTO W3MEPEHUSI.

3namv GopMyITBI 17151 OTICHKH
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1.2

OneHka norpemHocTen
MPSIMBIX U KOCBEHHBIX
U3MEpPEHU N
(camocrosiTenbHAs
pabora)

Ornpezenenne NOTpenrHoCTen
MPSIMBIX U3MEPEHHH TI0 33TaHHBIM
pe3yJbTaTaM U3MEpPEeHUH.
[TpueMsb! O11eHKH TOTPEITHOCTEH
KOCBEHHBIX U3MEPEHUN

OTHOCHUTEJILHOM MOTPEIIHOCTH
KOCBEHHOT'0 U3MEPEHMSI, IPaBUIIa
OKPYTJICHUST a0COIOTHBIX
IIOTPELIHOCTEM, BBIPAKEHUE
OTHOCHUTEJIbHBIX IOTPELIHOCTEN
B IIPOIIEHTAX

Onepuposams nousmuamu. aOCOTOTHAS
MOTPEITHOCTh U3MEPEHHS,0THOCUTETbHAS
MOTPENTHOCTh U3MEPEHUSI.

IIpusooums npumepvl IPIMBIXH
KOCBEHHBIX U3MEPEHUN.

Onpeodensime MOTPEUTHOCTH MPIMBIX
W3MEpPEHUI.

Hcnonvzoeams METO TPaHUIL

JUISL OTIEHKHU a0COJIIOTHOM MOTPEIIHOCTH
MPSIMOTO U3MEPEHHs], paBuiIa
OKpYTJIEHUS! a0COTIOTHBIX MOTPEUTHOCTEH,
bopMyIIBI U1 OLIEHKUOTHOCUTEILHOM
MOTPEIIHOCTH

KOCBEHHOTO M3MEPEHHUSL.

Ymems okpyrisiTh aOCOMOTHBIE
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131

YcepenHeHne n3MepeHni.
CrnyyaiiHasimorpemnHocThb

(IpakTUKyM)

1

[IpubopHble mOrpenIHocTHy,
CIIy4aiiHbIE U CUCTEMATUYECKUE
MOTPEIIHOCTH

IOTPEIIHOCTH, BHIPAKATh
OTHOCHTEJIbHbIE TIOTPELTHOCTUB
IPOLIEHTAaX.

Pewams 3a1aun Ha OLIEHKY
OTHOCHUTEJIbHBIX OIPELTHOCTEN

Onepuposams nousimusamu. TpuOOpHast
MOTPEIITHOCTb, CITydalHASTIOTPEITHOCTb,
CHCTEMaTHUYECKasl IOTPEITHOCTh, CPETHEE
3HAYCHUE.

Ilpusooums npumepwvr TIPUOOPHOH,
CIy4ailHON ¥ CUCTEMaTUYECKOU
MOTPEIIHOCTH.

Onpeodensimpb SKCTIEPUMEHTATBLHO HA00D
3HAYCHUH (PU3NUECKON BETUINHBI

IIPU IPOBEJCHUH HECKOIBKUX
HE3aBUCUMBIX H3MEPECHUH.

Hcnonvzoeams GopMyIbl A5l CPEAHETO
apu(QMETUYECKOTO HECKOJIBKUX YHUCEN, JIIsS
OIICHKHU a0COJIFOTHOM MOTPEIIHOCTU3HAUYCHUS
¢buznyecKoil BeNNYNHbI, OLIEHEHHOTO KaK
cpenHee

apudmernueckoe Habopa ee 3HaAYCHHIA.
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1.3.2

Kunemarnueckne
HU3MCPCHUA AAJIbHOCTHU
I1oJIeTa, pacucT
HavyaiabHOM CKOPOCTH

(mpakTUKyM)

[lepemenienue, CKOPOCTh

¥ YCKOPEHUE MaTePHAIbHOM TOUKHU,UX
IPOCKIMU HA OCU CUCTEMBI
koopauHart. CloxKeHue
HIEPEMEILICHUI 1 CIIOKECHHE
ckopocrteil. [IBmkeHue Tena,
OpOILIEHHOTO MOJT YIIIOM

K TOPU30HTY. 3aBUCHMOCTh

Oyenueams 3Ha4E€HUE U3MEPIEMOM
(bu3nyecKoil BEIMYMHBI KaK CpeiHEe
apudmMeTnuecKoe Habopa ee 3HAUCHUH,
MIOJIy4YEHHBIX IIPU IPOBEACHUU
HECKOJIbKUX HE3aBUCUMBIX U3MEPEHUH,
a0COJIIOTHYIO U OTHOCUTENIbHYIO
MOTPEIIHOCTh 3HAUE€HUS ITON (PU3HUECKOM
BEJIMYHHBI.

Yemanasaueame 63aumocensu

MEX/1y OLIEHKOW 3HaYeHUs] PU3NUECKOn
BEJINYUHBI, OIIPEAEIIIEMON

0 pe3yJbTaTaM HECKOJbKUX HE3aBUCHMBIX
WU3MEPEHUH, H CPETHUM

apupMeTUUECKUM HECKOJIbKUX YHCET

Onepupoeamv NOHAMUAMU:

CKOpOCTh, YCKOpEHHE, CBOOOIHOE Ta/ICHUE,
JAILHOCTD TI0JIeTa, a0COIOTHAS
MOTPEITHOCTh U3MEPEHHSI,0THOCUTEIIbHAS
MOTPEUTHOCTh U3MEPCHUSI.

Ilpusooumwv npumepsvt CBOOOHOTO
MaJCHUS TeN MPHU Pa3TMYHbIX
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KOOpAuHaT, CKOPOCTHU U YCKOPCHUA
MaTepHaHLHOﬁ TOYKHU OT BpCMCHU

3HAUYEHUSIX HAYAJIBHOM CKOPOCTH, IIPU
Pa3HBIX YIJIaX MEXy Ha4YaIbHOMN
CKOPOCTBIO U TOPU30HTOM.

Hcnonvzoeams pyneTky,

KHHEMaTu4yeckre (hOpMyIIbl, OMMCHIBAIOIINE
JBUKEHHUE Teja, OPOIIEHHOT0 MO YIJIOM K
rOpu30HTY. Popmynuposeams TUNIOTE3Y O
XapaKTepe3aBUCUMOCTH JTAIbHOCTH T0JIeTa
Tena, OPOIIEHHOTO TOPU30HTAJIBHO,

OT €r0 Ha4aJIbHOM CKopocTH. HMccredosams
3aBUCHMOCTbH JIaJIbHOCTHUIIOJIETA TeNa,
OpOILIEHHOT0 TOPU30HTAIBHO, OT €T0
Ha4daJbHOM

CKOPOCTH U UHMEPNpemupo8ams
MOJIy4YeHHbIE Pe3yabTaThl. Pewams

3aJa4y Ha OIpe/IeIICHUETIO
AKCIEPUMEHTAIbHBIM JaHHBIM

Ha4yaJbHOUW CKOPOCTH Tela,

OpOILIEHHOTO FTOPU30HTAIIBHO.

Onpeodensimob aOCOTOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTD
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1.4  IIpocreiimme
reOMETPUIECKUE
W3MEpEHUs
(camocrosiTenbHAs
pabora)

1.5 TIpaduku

OKCIICPUMCHTAJIbHBIX

3aBUCUMOCTEMN.

Mertonpb! 1 IpueMBbI IPOBEICHUS
IPSIMBIX U KOCBEHHBIX U3MEPEHUN
T€OMETPUUECKHUX BEJIUYHH (JTHA, YT O,
TJI0MA]Th, 00BEM)

I'paduueckoe npeacraBieHue
3aBHCHUMOCTEH (PU3HUECKUX BEITUYNH
Ipyr ot apyra. JInnennas

Ha4yaJbHOUW CKOPOCTH TEa,
OpOILIEHHOT0 TOPU30HTAIBLHO

Onepuposams nousimusamu. abCOTOTHAS
MOTPEIITHOCTh U3MEPEHUS,0THOCHTEITbHAS
MOTPEIITHOCTHh H3MEPEHUSI.

3name METOJIBI ¥ IPUEMBI TIPOBECHHUSI
MPSIMBIX H3MEPEHU TEOMETPUIECKUX
BEJTUYHH.

Ipumensamo Gopmymsl

JUTS OTIpEICIICHUsI aOCOTFOTHBIXU

OTICHKH OTHOCHTEIBHBIX

MTOTPELIHOCTEM.

Pewamsp 3amaqy Ha onpeieicHue
momaau GuUrypsl 1 oObemMa Tesa Imo
HKCIEPUMEHTATBHO U3MEPEHHBIM
3HAYEHUSIM JJTUH.

Onpeoensme 3HaYCHUS] OTHOCUTEIBHBIX
MOTPEIIHOCTEH B MPOIIEHTAX

Onepuposams nonsmuamu.: Tpapux
3aBHCHMOCTH OJIHOH (hr3rueckoit
BEJIMYUHBI OT IPYrou, JIMHEWHAs
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I'paduueckas
00paboTKa TaHHBIX
(Jtexkumst)

3aBUCHUMOCTD. YTJIOBOH
k03 dunmeHT u cBOOOIHOE cllaraemoe
JIMHEUHOU 3aBUCUMOCTH

3aBHCUMOCTb, YIIIOBOH KO PHUITHEHTH
CBOOOIHOE cllaracMo¢ JIMHCHHOM
3aBUCHMOCTH, aIlIPOKCUMAIIHS,
WHTEPITOJISIIIHS, SKCTPATTOIISIIHS.

3namw nipaBUIIa TOCTPOCHUS rpa)uKOB
3aBUCHMOCTEH (PU3NICCKUX BEJIMYUH JIPYT OT
Aapyra.

Cmpoums TpayuKu TUHEHHBIX
3aBUCHMOCTEH (PH3NICCKHIX BEITHIHMHPYT
OT Jipyra.

Ilpumensimob paBwUIIa TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (Pr3nUecKux
BEJIMYUH JPYT OT Jpyra.

IIpusooums npumepsr aNMPOKCUMAITHH,
WHTEPIOJISINH, SKCTPATIOJISAIUH.
Ymemwb poBOIUTH MPOTIEAYPHI
arnmMmpOKCUMAIIUH, HHTEPIIOJISINH,
AKCTPATOJISIUH.

Onpeodensimpb 3HAYCHUS YTIOBOTO

ko3 durmenta u cB0O60THOTO
clJlaraeMoro JJMHEHHOM 3aBUCHMOCTH,
OLIEHUBATh UX a0COJIFOTHBIE
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1.6

OO6paboTka
HEJIMHEHHBIX
3aBHCHUMOCTEH:
JINHEeapU3aLus,
MOJICUET IJIOLIAIN

I'paduueckoe npeacraBicHue
3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH JPYT OT JIpyra.
Henuneiinas 3aBUCUMOCTh

U ee JIMHeapu3anus

MOTPEIIHOCTH.
Yemanasnueamo 63aumocesazu mexny
MaTEeMaTHUYECKUM MOHATHEM «INHENHHas
GyHKUMS» U TMHEWHOHN 3aBUCUMOCTBIO
(¢u3nYeCKuX BEIUYUH JAPYT OT JIpyra.
Hccneoosamv u unmepnpemupogams
rpaduKy JIMHEHHBIX 3aBUCUMOCTEN
(¢u3NYECKUX BETMYMH IPYT OT Apyra.
Pewamye 3aaun Ha NOCTPOCHUE TMHEMHBIX
rpaduKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JPYT OT JpYyTa IO 3aJaHHBIM
Habopam

AKCIEPUMEHTATIbHBIX TAHHBIX, OMPENEIATH 110
MIOCTPOEHHOMY IpaQUKyyTJIOBOM
kod(urmeHT u cB0O0IHOE ciraraeMoe,
OLICHUBATh UX a0COJIIOTHBIE

Y OTHOCHUTEJIbHBIE TIOTPEMIHOCTH

Onepuposamuv nonsmuamu.: Tpapux
3aBUCHUMOCTH OJHOU (hrznueckoit
BEJIMYUHBI OT APYTrOU, HEJIUHENHAs
3aBUCUMOCTb, JIMHEApU3aLUs
HEJIMHENHOM 3aBUCUMOCTH, TUIOIIA/b
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o1 rpauKoMm,
HIOCTPOCHUE
KacaTeJIbHbBIX

K rpaduKy (JSKIHs)

101 Tpa)uKOM 3aBUCUMOCTH,

KacaTeJbHas K TpaduKy 3aBHCUMOCTHB
INAHHOU TOUYKE.

3namu ipaBuUIIa MOCTPOCHHS IPahUKOB
3aBUCHMOCTEH (PU3NICCKUX BEIMYUH JPYT OT
npyra, GU3HMYECKUit CMBICT TUTOIIAIN IO
rpa)KoM 3aBUCHUMOCTH M KacaTeJIbHOU K
rpaduKy 3aBUCIMOCTHB JJAHHOH TOYKE.
Cmpoumb UCXOHbBIC

1 JINHEapU30BaHHBIC TPApUKU 3aBUCHMOCTEN
(bU3NUIeCKNX BEJMUUH JAPYT OT Ipyra,
KacaTeJIbHYIO K rpaUKyHEeTMHEHHON
3aBHCUMOCTH B TAHHOH TOYKE.

Ipumename nipaBuiIa MOCTPOCHUS

rpauKOB 3aBUCUMOCTEH (pr3nIecKux
BEJIMYUH JPYT OT JIpyTa.

Onpeodensame 3HAYEHUS TUIOIIATUTION
rpaduKOM 3aBUCUMOCTH

U yrJIoBoro ko3dduimenra

KacaTeJlbHOU K rpaduKy HEJTMHEHHON
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3aBHUCHMOCTH B JJAHHOM TOYKE,

OIIEHUBATh UX A0COJIOTHBHIC
MOTPEUTHOCTH.

Yemanasnueams 63aumocsazu

MEXy MaTEMaTUYECKUM TIOHITHEM
«(pyHKIUS» ¥ 3aBUCUMOCTBIO (PU3NUECKUX
BEJIMYUH JpYT OT apyra.Mccredosamo u
unmepnpemuposamvTpaduKy HETUHEHHBIX
3aBUCUMOCTEH(U3UIECKUX BEJIMUUH JIPYT
OT Japyra.Pewams 3ajaun Ha IOCTPOEHUE
JMHEapyu30BaHHBIX I'paUKOB
3aBUCUMOCTEN (PM3UYECKUX BEIIMUUH JIPYT
OT Jpyra 1o 3aJaHHBIM Habopam
AKCIIEPUMEHTAIIbHBIX TAHHBIX,
OTIPENENATH MO0 OCTPOCHHOMY IpaQUKy
yrioBoi ko3 uireHT u cBoOOJHOE
cllaraeMoe, OlIeHUBATh UX a0COTIOTHBIE

Y OTHOCHUTEJbHBIE TIOTPEUTHOCTH

1.7  H3amepenue 2 PaBHOMEpHOE U HEpaBHOMEPHOE Onepuposamuv nonsmuamu.: Tpapux
3aBUCUMOCTH NpSMOJIMHEIHOE IBU)KEHUE. 3aBHCUMOCTH OJHOM (pU3NUYECKOM
KOOPAMHATHI TPAHULIBI Koopaunata, Bpemsi, CKOpOCTb BEJIMYMHBI OT APYroi, HeJTMHEHHAas



1.8

00J1aCTH HAMOKAHHUSIOT
BPEMECHHU.
JInneapuzanus
3aBUCHMOCTH

(IpakTUKyM)

N3yyenue ynpyroro
rUcTepe3nca

(TIpakTUKyM)

Cuna. M3mepenue cuibl
JUHAMOMETPOM. YTIPYTHe

¥ YaCTUYHO YNpyrue aeGpopMaluu.
Cuna ynpyrocru. 3akoH ['yka.

3aBUCHMOCTb, JIMHEAPU3aLUs
HEJIMHEMTHOM 3aBUCUMOCTH.

Cmpoumsb 1MHEapu30BaHHBIN rpapuk
3aBUCUMOCTH (PU3UYECKUX BEJIMUUH JIPYT

OT Jpyra.

Ipumenamyo nipaBuiIa MOCTPOCHUS

rpaduKOB 3aBUCUMOCTEN (PU3MUECKHIX
BEJIMYUH JPYT OT JIpyTa.

Onpeodensime 3HaYEHUS! YTIOBOTO
koa(durmenTa u cB0O6OIHOTO

ciaraemoro rpaduka JTHHEHHON
3aBUCHUMOCTH, OIICHHBATh

uX a0COIOTHBIE IOTPEIIHOCTU. Hccnedosamu
U UHmMepnpemupo8ams HEINHEUHYIO
3aBUCHUMOCTb KOOPIMHATHITPAHUIIBI 00JIaCTH
HaMOKaHusl OymMaru oT BpeMEHHU.
Hcnonvzoeams CEKyHAOMEDP U PYIETKY

Onepuposams noHAmMuAMU. CUATIA,
nedopmanus, ynpyruit ructepesuc.
Ymemo dopmynupoBats 3akoH ['yka,
coOupaTh IKCIEPUMEHTATBHYIO

29



OTtkiioHEeHuUs OT 3aKoHa ['yka.
l'ucrepesuc. PaboTa cuiibiHa
MaJIOM 1 Ha KOHCYHOM
nepemenienuu. [ padpuueckoe
IpeJICTaBICHUE pabOThI CUIIbI

YCTaHOBKY.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH JIJIMHBI OOBEKTA OT BETUYUHBI
IPUJIOKEHHOU K HEMY cuiibl. Cmpoumb
HEJIMHEHHBIA rpaduK 3aBUCUMOCTH
(Gu3NYECKUX BETMYMH JIpYT OT Apyra.
Ipumenamyo nipaBuiIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3nUecKux
BEJIMYUH JPYT OT JIpyTa.

Hccneoosams u unmepnpemuposams
HEeJMHEWHYI0 3aBUCUMOCTD JJIMHBI 00bEKTa
OT BEJIMYMHBI IPUIIOKEHHOUK HEMY CHJIBI.
Onpeodensmyp yroil HAKJIOHA

KacaTeJbHOU K IrpaduKy HETMHEHHOM
3aBUCHMOCTH B IaHHOU TOYKE, MJIOLAAbIIO]
rpaduKoOM, OIICHUBATh a0COTIOTHBICH
OTHOCHUTEJIbHBIE MOTPEIIHOCTH 3TUX BEJIUYUH.
Hcnonvzoeams cekynnomep

U JUHAMOMETD.
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1.9

Haxosxmenne Maccel
JIMHEWKH U IIIPHIA C
ITOMOIIBIO
ypaBHOBEIIMBAHUS
phrdara (MpakTUKyM )

AOCOJFOTHO TBEPJIOE TETIO.
BpamarensHoe IBHKEHUE TBEPAOTO
Tena. MOMEHT CHIIBI OTHOCUTENIFHO OCH
Bpaienus. [1neyo cuibl. Crnoxenne
CHJI, IPWJIOKCHHBIX K TBEPIOMY TEITY.
LlenTp TsKECTH Tena. Y CI0BUS
paBHOBeECHS TBEpAOTO Tena. Peruar

Ycemanasnueams e3aumocsazu

MEXKIYy  OmpeAeneHueM  (U3MUECKOi
BCINYNHBI <«MCXaHHNYCCKas1 pa60Ta>> u
reOMETPUICCKUM TTOHATUCEM

«IIomanap ImoJ Fpa(bI/IKOM 3aBUCUMOCTH
BEJINYHNHBI CUJIbI OT BEJIMYNHBI
nepopMarum

Onepupoeamb NOHAMUAMU. MOMCHTCHJIbI
OTHOCHUTECIJIBHO OCH BpalllCHUSA,ITJIICHO
CHUJIBI, HCHTP TAXKCCTH TCJIA, pblyar.

Ymems GopMynupoBaTh mpaBuiio MOMEHTOB,

YCIIOBUSI paBHOBECHS a0COJIOTHO TBEPJIOTO

TeJa, CKIIAIbIBAThCHITBI, PHJIOKEHHBIE K
TBEPJIOMY TEIy,COOMPAThH
IKCTIEPUMEHTAIBHYIO YCTAaHOBKY.
I1pusooums ipuMepbl IPUMECHEHUS
PBIYAroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH KOOPIUHATHI TOUKU

OTIOPBI YPAaBHOBELICHHOTO phIYara
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OT BEJIMYMHBI CUJIBI, TPHIIOKEHHOMK €T
KOHILY.

Cmpoums TUHEHHBIA TpaduK
3aBUCUMOCTHU (PU3HUECKUX BETUUHHAPYT
OT Jpyra.

Ipumenamyo nipaBuiIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3nUecKux
BEJIMYUH JPYT OT JIpyTa.

Hccneoosamv u unmepnpemuposams
3aBUCUMOCTDH KOOPJIMHATHI TOYKU OTOPHI
YpaBHOBEIIEHHOTO phlyara

OT BEJIMYMHBI CUJTBI, TPUIIOKEHHOMK €ro
KOHILY.

Onpeodensims 10 TpaduKy TUHEHHON
3aBHCHMOCTH 3HAUYEHHUS YTJIOBOTO
kod(durmenTa u cBOOOIHOTO CIaraemoro,
OIICHUBATh a0COJIOTHBIEU OTHOCUTEIIbHBIE
MOTPEIIHOCTH STUXBEITUYHH.
Hcnonvzosamsv TUHEHNKY, a TAKXKE HITPHUIL C
JEJICHUSIMU U1 U3MEpEeHUsIo0beMa.
Pewams 3anaun o paBHOBECHH pblUara
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1.10

N3mepenue

KoddunreHTa
DHEPreTUYECKUX IIOTEPBIIPU
OTCKOKE IIapuKa

OT IMOBCPXHOCTHU

(IpakTUKyM)

HNmnynbe cuiibl 1 IBMEHEHHE UMITYJIbCA
Tena. 3aKOH COXPaHEHUSUMITYJIbCA.
Kunerndeckast sHeprusimaTepuaIbHON
touku. Teopema

00 M3MEHEHUN KMHETHYECKOU
SHEPrUU MATEPUAITBHON TOYKH.
IToTeHnmanbpHBIC

Y HEMOTEHIMAJIbHbBIC CUJIBI.
[TorenumansHas sHEPTHUSL.
[TorenumansHas 3HEprUs TENIA

B OJTHOPOJTHOM I'paBUTAallMOHHOMIIOJIE.
CBs13b pabOTHI HETIOTEHITUATBLHBIX CHIT
C U3MEHEHUEM MEXaHHYECKOMU
SHEPTHH CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPIHH.
VYrpyrue u HeynpyruecToJIKHOBEHHUS.
Buytpennsist sHeprus tena

Onepupoeamb noHnamuAmMu. UMIyJIbCCHUIIBI,

UMITYJIbC T€Ja, KHHETHYECKas dSHeprus
MaTepUaIbHOW TOYKH, IOTEHLIUAIbHbBIE U
HENOTEHLNAIbHBIECUIIbI, TIOTEHIMAIbHAS
SHEprus

(B T.4. TENa B OJTHOPOTHOM
TPAaBUTALIMOHHOM I10JI€), YIPYTrueu
HEYIPYrue CTOJIKHOBEHHMS.

Ymems popmynrpoBaTh 3aKOH
COXpaHEHHUs UMITYJIbCa U TEOPEMY

00 N3MEHEHUU KUHETHYECKOMN SHEeprun

MaTepuaIbHOW TOUKH, aBaTh OIMpeIeiiCHNe

IIOTCHIIUAJIBHBIX

1 HCIIOTCHIUMAJIBHBIX CHUJI,
bopMynupOBaTh 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTrUu.

IIpusooums npumepsi cydaes,

KOT'/Ia UMITYJIbC T€JIa COXPAHSAETCIUIH
HE COXpaHsEeTCs, KOTJIa MeXaHu4ecKast
SHEPrusi CUCTEMBI COXPAHSIETCS WU HE
COXpaHserTcs,

VIPYTUX U HEYIPYTUX CTOJKHOBEHUH.
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Hroro no paszneny

20

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTH BBICOTHI OTCKOKA IIapHUKa MOCIIE
COyJIapeHus C TOBEPXHOCTHIO
TOPU30HTAILHOTO CTOJIa OT BEICOTHI cOpoca.
Cmpoumb TUHEUHBIA U HEJTUHEHHBIN
rpaduK 3aBUCUMOCTH (PU3UIECKUX

BEJIMYUH JPYT OT ApYyra.

Ipumenamyo nipaBuiIa MOCTPOCHUS

rpaduKOB 3aBUCUMOCTEMN PU3NUECKUX
BEJIMYUH JPYT OT Jpyra.

Hccneoosams u unmepnpemuposams
3aBUCHUMOCTD BBICOTHI OTCKOKA IAPHKAIIOCIe
COyJIapeHus C TOBEPXHOCTHIO
TOPU30HTAIIBHOTO CTOJIA OT BBICOTHI cOpoca.
Hcnonvzoeams pyneTky.

Pewams 3amayn 00 abOCOIIFOTHO

YIOPYrux U abCOTIOTHO HEYIIPYTUX
COyIapeHusx
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Pazgen 2. Monekyasipuast pu3nka U TepMOANHAMHUKA

2.1.  Ompenencuue 2 KonudecTBo TEMIOTHI.
TEIIOEMKOCTH TermoeMkocCTs TeNa. Y aenbHassu
TBEPJIOTO  Tena MOJISIPHASI TETUIOEMKOCTH
(IpakTUKyM) BEILIECTBA. Y PAaBHEHUE TEILIOBOTO

Oananca. TerioBoe paBHOBeCHE

Onepupoeamb NOHAMUAMU. KOJITNICCTBO
TCIIOTHI, TCIINIOEMKOCTD TCJId, YACIIbHAANU

MOJIApHaA TCIIJIOCMKOCTH BCIICCTBA, TCIIJIOBOC

paBHOBECHE.

Ymems popmynupoBaTh ypaBHCHHE
TEIIOBOTo OanaHca, cooupaTh
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepwl Ten,

o0J1aaronInx OJMHAKOBOM
TEMJIOEMKOCTBIO, HO PA3JIMYHON
YICTBHOM TEIJI0EMKOCTHIO.

Ilpumensimo ypaBHEHHE TEIJIOBOTO OaaHca
JUTSL OTIMCAHMS TIpoliecca TeroooMeHa
TBEPAOTO TeJIa C BOJOM.

Hccnedosamo TemmoooMeH

MEXy TBEPJBIM TEJIOM U KHIKOCTSIMUU
UHmMepnpemuposams pe3yabTaThl ITUX
OINBITOB.

Onpedensimb TETUIOEMKOCTh TBEPJOTOTENa
Ha OCHOBaHHUU PE3yJIbTAaTOB

OTIBITOB IO U3YYEHUIO TEIJI00OMEHA
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2.2.

N3mepenne
TEeMIIepaTypbl pyK
SKCIEPUMEHTATOpa
U JTaBJICHUSI, KOTOPOE
MOTYT CO3/1aTh

€ro JIETKue

(TIpaKTHKyM)

JaBnenue, 00beM, TEMIIEPATYpa,

KOJIMYECTBO BellecTBa. MmeanpHbINTas.

VYpaBHenue MenpeneeBa—
Kinaneitpona. I'a30BbIe 3aKOHBI.
["a30BBIi1 TEpMOMETP

MCXKAY TBCPALIM TCJIOM U KUJAKOCTAMHU C
Pa3HbIMH TEMIICpATypaMHu, OICHHUBATDb
a0COJIIOTHYIO U OTHOCUTEJIbHYIO
MOrpeurHOCTAU I/ISMepeHHOﬁ BCIIMYUHBI.
Hcnonvzoeams TEpMOMETP.
Yemanasnusams 63aumocssnzu

MEX]Ty 3aKOHOM COXPaHEHHs SHEPTHHN
ypaBHEHHEM TEIJIOBOTO OajaHca.
Pewamyw 3amaun Ha IpUMEHEHHE
ypaBHEHUs TEIJIOBOTO OajaHca

Onepuposams noHamusamuy.: NaBJICHUE,
00beM, TeMrepaTypa, KOJIMYECTBO BEIIECTBa,
HUIeaJIbHEINA ras.

Ymemps 3annchiBaTh ypaBHEHUE
MenneneeBa—Knaneiipona,
dbopMynupoBaTh ra3oBbi€ 3aKOHBI,
coOupaTh 3KCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

3Hame yCTPOUCTBO U MPUHIUI PaOOTHI
ra3oBOro TEPMOMETDA.

Ilpusooums npumepsvl TOBECHUS ra3a
IIPY U3MEHEHUU €ro0 JaBJeHus, 00bema,
TEMIIepaTyphbl.
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2.3.

DddexTuBHBIHA

ko3 durmeHt
KECTKOCTHU CUCTEMBIL.
Omnpenenenue MOIyIns
Onra npoBosnoku

C TIOMOIIIBIO phIUara.
Omnpenenenue npenena
ynpyroit nedpopmanuu
(IpakTUKyM)

Hedbopmaruu TBEpAOTO TEA.
Pactsxkenue u cxxarue. Moaynb

Onra. Ynpyrue u Heynpyrue
nedopmaruu. [penen ynpyrux
nepopmarnuii. 3akon I'yka.

MoOMEHT CHJIBI OTHOCHTEIHLHO OCH
BpamieHusi. llmewo cunbel.  YcnoBus
paBHOBECHUsI TBEpAOTO Tea. Priuar

Ilpumensamo JINHEUKY U CEKYHIOMED.
Onpedensimeb TEMIIEpaTypy U IaBJICHHUE

HACAJIbHOTO ra3a 1o pe3yjibTaTaM OIIBITOB C

CaMOJEJIbHBIM I'a30BBIM TEPMOMETPOM.
Hcnonvzoeamsv NTUHENKY

Y CaMOJICJIbHBIN Ta30BBIM TEPMOMETP.
Yemanasaueamo 63aumocesasu Mexny
BHEUIHUMH U BHYTPEHHUMU
MakpoIapamMeTrpamMu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewams 3a1aun Ha TPUMEHEHHE
ypaBHeHus1 MeHeneeBa—Knaneiipona

Onepuposams nouamusmu: yupyrueu
Heymnpyrue nedopmanuu,

npeJen ynpyrou aegopmaiuu, MoayIlb
KOHra, MOMEHT CHJIbI OTHOCUTENIBHO OCH
BpalIeHUs, IIJICYOCUIIbI, pblYar.

Ymems popmynupoBats 3akoH ['yka amns
nedopMaluu pacTsyKEHUsS! O THOPOIHOTO
CTEP>KHS C MMOCTOSTHHBIM

IIOTIEPEYHBIM CEYEHUEM, YCIOBUE
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paBHOBECHSI a0COJIIOTHO TBEPJOTO TENa,
coOupaTh 3KCIIEPUMEHTAIbHYIO YCTaHOBKY.
IIpueooums npumepsi ynpyrux

U HeYNpyrux aepopManuii, MaTepragoBc
pa3ianuHbIMU MOTyIsiMU FOHTa.
Ilpumensamo 3akoH I'yka 115 pacuera
nepopMaluy pacTsHKEHHs IPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD YIUTUHEHUS
IIPOBOJIOKU OT BEJIMYMHBI PACTATUBAIOLICH ee
CHJIBI

U UHMeEpnpemupo8ams

MOJIy4Y€HHBIE PE3y/bTAThI,

B TOM 4YHCJI€ JUIsl OIpEeIeNIeHus Ipeiena
ynpyroii aedopmanum.

Onpeodensims Mmoaynb KOHra mpoBOJIOKHHA
OCHOBAHUU PE3Y/IbTaTOB OIBITOB

M0 PaCTSKEHUIO IPOBOJIOKU

C TIOMOIIIBIO PA3IUYHBIX IO BETHYNHECHII,
OIICHUBATh a0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTD
u3MepeHHoro moayist FOura.
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2.4.

N3mepenue

ko3¢ punmeHTa
MTOBEPXHOCTHOTO
HaTSKEHHS] METO/I0M
OTpHbIBa (IPAKTUKYM )

[ToBepxXHOCTHOE HaATSAKEHUE.
Koaddunment noBepxHOCTHOTO
HaTspkeHus1. Cuiia MOBEPXHOCTHOTO
HaTsbkeHus. KanumispHasle
saBieHus. [laBnenue

10l HICKPUBJIEHHOW TOBEPXHOCTHIO
)kunkoctu. @opmyna Jlannaca

Hcnonvzoeams HEPABHOIUICYUM pbIYar U
YBEJIMYECHUS CUIIBI U IlepeMelenus. Pewams
3a/1a4u Ha PUMEHEHMe 3aKoHal 'yka Juist
pacdera pacTsKEHHUs

Y CKaTusl CTEPIKHEU

Onepuposams NOHAMUAMU:

MMOBEPXHOCTHOE HATSKEHHE,

KO2()PHUITUEHT TOBEPXHOCTHOTO HATSKEHUS,
KA PHBIC SIBJICHUS. Y Memsb 3alichIBaTh
bopmyy ISl CUITBITIOBEPXHOCTHOTO
HaTsDKeHus, popmyny Jlammaca s
OTIpeeNIeHus JaBJICHUS M10]1 UCKPUBJICHHON
MOBEPXHOCTHIO

XKHUJKOCTH, COOUpaTh

AKCHEPUMEHTATIbHYIO YCTAHOBKY.
IIpugooums npumepsbi TOBEPXHOCTHBIX
SIBJICHUM W KalTWJUJISIPHBIX SIBJICHUM.
IIpumenamos METOI OTPBHIBA PAMKHUOT
MOBEPXHOCTHU KHUAKOCTU

JUTSL B3MepeHust KodhduireHTa
MOBEPXHOCTHOTO HATSKEHUS KUAKOCTH.
Hccnedosams 3aBUCUMOCTD BEJTMUHHBI

39



2.5.1.

OmnpeeneHue TOYKU
POCHI (MIPAKTUKYM )

HacpliieHHbIe U HEHACBHIIICHHBIE MTaphI.
KayecTBeHHast 3aBUCUMOCTBIUIOTHOCTH
U JIaBJICHUS HACBHIILIEHHOTO Iapa

OT TeMIIEpATypHl,

UX HE3aBUCUMOCTb OT 00beMa

CHUJIbI, HEOOXOIMMOM JUIsl OTpbIBA

OT ITOBEPXHOCTH BO/JIbI IPOBOJIOYHOM
pamKu, OT ee IepumeTpa

U UHMepnpemupoeams pe3yJbTaThl
IIPOBEACHHBIX U3MEPEHUN.

Onpeodensimob K0dPPUIUEHT MOBEPXHOCTHOTO
HATSHKEHMSI AKUAKOCTUIIO pe3ybTaTaM
MIPOBEJICHHBIX U3MEPEHU, OLIEHUBATh
a0COJIIOTHYIO

Y OTHOCUTEJIBHYIO OTPEUTHOCTh
U3MEPEHHOW BEJIMYMHBI.

Hcnonvzoeame peryar st CO3JaHUSCUIIBI
3aJaHHOM BEJIMYMHEL.

Pewams 3a1aun Ha TpUMEHEHNE
(bopMyIIBI U1 CHITBI TOBEPXHOCTHOTO
HaTsDKeHus 1 popmyisl Jlamnaca

Onepuposams noHAmMuAMU. HACHIILICHHBII
Y HEHACBIIIIEHHBIH Map,BIaKHOCTh BO3/yXa,
abcomroTHas

Y OTHOCUTEJIbHAS BJIAXKHOCTb.

Ymems kauecTBEHHO ONUCHIBATH
3aBUCUMOCTbD INIOTHOCTH U AABJICHUS
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HACBIIIIEHHOI 0 n1apa. BiraxxHoCTh
BO3/1yXa. AOCOJIOTHAs
U OTHOCUTCJIbHAA BJIA’KHOCTDb

HACHIIIEHHOT0 1apa OT TeMIepaTyphl,UX
HE3aBUCHUMOCTH OT 00beMa HACBIIIIEHHOTO
napa, coouparb

OKCTIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl HaCHILIEHHOTOH
HEHACHIIEHHOTO T1apa.

Hccnedosams miponiecc BBITIAIEHHS POCHI
IIPY TOHM)KEHUH TEMIIEPATyPBIBIAXKHOTO
BO3/1yXa

U UHMepnNpemupo8ams TOTyIeHHbIE
pe3yJIbTaThI.

Onpeodensme 1O MOTYYEHHBIM
OKCTIEPUMEHTAIBHBIM JaHHBIM
TEMIIepaTypy TOUKY POCHI, U 3aTEM,C
HIOMOIIBIO TAOJIUIIBI 3aBHCUMOCTH
JIaBJICHUS HACBIIIEHHOTO 11apa BOABIOT
TEMIIEPaTypPbl, OTHOCUTEIBHYIO
BJIAXHOCTB BO3/yXa, a TAKKE
a0COJIIOTHBIE 1 OTHOCUTEIIbHBIC
HOTPEITHOCTH ATUX BEJTHMYHUH.
Hcnonvzosams TEPMOMETD.

Pewams 3a1aun Ha BEIYUCIICHNE
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25.2.

3HAKOMCTBO
C IIEKTPUICCKIM
KOHJICHCATOPOM

(IpakTUKyM)

DIIEKTPUUECKUM 3apsiI.
DIIEeKTPpUYECKOE TOJIE.
HanpsikeHHOCTB M TOTEHIH A
3JIEKTPUYECKOTO NoJIsl. PasHOCTH
NOTEHLIMAJIOB U HalpsKEHHeE.
N3mepenune HanpsokeHus.
BoasT™meTtp. Konaencarop.
DNEeKTPOEMKOCTh KOHJIEHCATOPa.
[TapamnensHoe

Y TMOCJIeI0BaTeNIbHOE COeIMHEHUE
KOHJIEHCAaTOPOB

a0COJFOTHON M OTHOCUTEIBHOM
BJIAXKHOCTH

Onepupoeamv NOHAMUAMU:

AIIEKTPUUYECKHIA 3apsI, HIEKTPUUYECKOLTIONE,
HAIMpPs>KCHHOCTD U MOTCHI WA
AIIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTCHIHUAJIOB 1 HAIIPSIKCHUC,

KOHJICHCATOP, JJIEKTPOEMKOCTh
KOH/IEHCATOPA.

Ymems BBIMUCTATH 3apsi/i KOHICHCATOPAIIO €T0
AIIEKTPOEMKOCTH

U HaNpsHKEHUIO, TPUMEHSTH (POPMYIIbLAIS
pacyera dIIEKTPOEMKOCTH

NP TTOCJIEAOBATEIILHOM

U MapaJuIeIbHOM COCIMHEHUH
KOHJIEHCATOPOB, COOMpATh

AIIEKTPUYECKYIO TIETIb.

IIpusooums npumepsi NOCIECTOBATEIBHOTO U
napajuieIbHOTOCOCTUHCHHUS
KOHJICHCATOPOB.

Hccnedosamv 3aBUCUMOCTD

HaINpsDKCHUS Ha KOHJICHCATOPE
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Hroro no pazneny
Pa3nen 3. DiekTpoguHAMMKA.

3.1. N3yuenue mporecca
paspsaKu KOHICHCATOpa

(mpakTUKyM)

DJIEKTPUUYECKUH 3aps/I.
DJEeKTpUUECKOe MoJIe.
HanpskeHHOCTh U OTeHLIHA
JIEKTpUYECKOro nosis. PasHoctsb
NOTEHLIMAJIOB U HaNPsKEHHE.
O/1C ucrounuka Toka. 3mMepenue
HanpspbkeHus. BoapTMmerp.

OT €ro 3JIEKTPOEMKOCTH
U UHMepPNPemupo8ams pe3ylibTaTbIdTOTO
IKCIIEPUMEHTA.

Onpedensimb OTHOILICHHE
AIEKTPUYECKUX EMKOCTEN JIBYX
KOHJIEHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSIM HANPsDKEHUS Ha HUX,
OILICHUBATH a0COIIOTHEIC

Y OTHOCHUTEJIBHBIC MTOTPEITHOCTH
HU3MEPSIEMBIX BETUYHNH.

Hcnonvzo6amsb BOIBTMETP.

Pewame 3amaun Ha cOeUHEHNE
KOHJIEHCATOPOB

Onepuposams NOHAMUAMU.
ANMEKTPUYCCKHUH 3apsijl, DICKTPUUECKOCTIOJE,
HaIPSKEHHOCTH M MIOTESHIIHAI
AMEKTPUYECKOTO T0JISI, Pa3HOCTh
MOTEHIMAJIOB U HANPsSKEHUE,

3/1C ncroyHnka Toka, KOHAEHCATOP,
ANEKTPOEMKOCTh KOHAEHCATOPa,
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Konpencarop. DneKTpoeMKOCTh
KOHJ/IEHCATOPa. DIIEKTPHUYECKOE
compoTtuBiieHne. 3akoH Oma s
IIOJIHOM (3aMKHYTO)

AJIEKTPUYECKOM LIETIH.

KonzeHcarop B enu nmocTossHHOTOTOKa

AIIEKTPUYECKOE COIIPOTHUBIICHUE. Y memb
dbopmynupoBaTh 3akoH OMaass MOTHOM
(3aMKHYTOM)

AIIEKTPUYECKOH IIETH, BEIYUCIIATH3APSI
KOH/IEHCATOpa

IO €T0 AIEKTPOEMKOCTH

U HaIpsDKEHUI0, COOUpPaTh
AIIEKTPUYECKYIO IIETIb.

IIpusooums npumepuvl TIOBEACHUS
KOH/IEHCATOPa, BKIIFOYSHHOTO B IIETIb
MOCTOSTHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH CHJIBI TOKA OT BPEMEHH TPH
paspsaKe KOHJIEHcaTopa

yepes pe3nucTop.

Cmpoums rpapuK 3aBUCUMOCTH CHJIBITOKA

OT BPEMEHH TIPH pa3psijike

KOHJIEHCAaTopa uepe3 pe3uctop. Ipumensamo

IpaBmJIa OCTPOCHUS rPpapUKoOB
3aBUCUMOCTEN (PU3NUECKUXBEIUYUH APYT

OT JpyTa.
Hccnedosams 3aBUCUMOCTD CUIIBI TOKA
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OT BPEMEHHU IIPH Pa3psIKe
KOHJICHCATOPa Yepe3 pe3ucTopu
uHmMepnpemuposams Ty
3aBHCHUMOCTb.

Onpeodensimb SNEKTPOEMKOCTh
KOHJIEHCATOPa,

BBIpaXkasi €€ yepes3 yriioBoi

K03 (UIIMEHT KacaTeabHOM K rpaduKy
3aBHCHUMOCTH CHJIBI TOKA Pa3psIKu
KOHJIGHCATOPa OT BPEMEHH,

OIICHUBATh a0COJIIOTHYIO

¥ OTHOCHUTEJIBHYIO TOTPEITHOCTD
AIIEKTPOEMKOCTH.

Hcnonvz06ams BOTBTMETPU
CEKYHJIOMED.

Yemanaenusams 63aumocssazu.
Pewamb kauecTBEHHBIE 3a/1a41

0 KOHJIEHCATOpaX, BKIIOUEHHBIX B LIEIh
IIOCTOSIHHOTO TOKa

3.2.  Ompenenenue 1 Cuna toka. Hanpsbxenue. 3akoHOMa Onepuposams NOHAMUAMU:
YIEIBHOTO JUISL ydacTKa LemH. CHJIa TOKa, HalpsHKEHHUE,
COITPOTHUBIICHUS DJEeKTPUUECKOE COMTPOTUBIICHHUE. AIIEKTPUYECKOE COIIPOTUBIICHHUE,



MaTepHala IPOBOJIOKU
(IpakTUKyM)

3aBUCUMOCTb CONPOTHUBIICHUS
OJTHOPOJIHOTO NTPOBOIHUKA

OT €ro0 JUTMHBI U TUIOIAaIn
HIOIIEPEYHOT0 CCUCHHUS. Y IeNIbHOE
COIIPOTHBIICHHE BEIIECTBA

YZIE€IBHOE COIIPOTUBIICHUE
BELIECTBA.

Ymemw popmynupoBats 3akon OMaist
y4dacTKa LEeNu, 3aUChIBaTh (popMyIty s
3aBUCUMOCTH COIPOTUBIICHUS
OJHOPOJHOTO MPOBOJAHHKA OT €0 AJIMHBI
Y TUTOIIAM TTOTIEPEYHOTO CEYCHUS,
CcOOMPATh INEKTPUUECKYIO IIETb.
IIpusooums npumepul BeECTBC
Pa3INYHBIM YACIIbHBIM
COTPOTHBJICHUEM.

Ipumenamo METOJT UISMEPEHUS

MaJIbIX SJICKTPUUCCKUX

COINPOTHUBIICHUH.

Hccneoosams 3aBUCUMOCTD
HANPSDKEHUS MEXTy KOHIIAMH OTpe3Ka
MIPOBOJIOKH OT JUIMHBI 3TOTO OTpEe3Ka

U UHMepnpemupo8ams pe3yabTaThl
MPOBEICHHBIX U3MEPEHUM, BBIYUCIISTD
AIIEKTPUUECKOE COMTPOTUBIICHUE OTPE3Ka
MIPOBOJIOKH IO U3MEPEHHBIM 3HAYEHUAM
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3.3.

N3mepenue BonbT-
aMIEepHOH
XapaKTEPUCTUKU
MOJIYIIPOBOJHUKOBOTO

nroja (MpakTUKYM)

[TonynpoBoaauku. CoOCTBEHHASI
IIpUMECHAas MPOBOIUMOCTh
MOJIYIIPOBOIHUKOB.

CaoiicTBa p-n-nepexona.
[TosrynnpoBOAHUKOBBIN U0

CWJIBI TOKA U HanpspkeHus. Onpeoensimy
yIIeIIbHOE COMPOTHBIICHUEMAaTepraa
MIPOBOJIOKH I10 W3BECTHBIM JITMHE, TUAMETPY
¥ CONPOTHBIICHHIO, OIICHUBATH A0COTIOTHYIO
¥ OTHOCHUTEJBHYIO ITOTPEITHOCTh

YIIETBHOTO COTIPOTHBIICHHUS.

Hcnonvzo6ams MyIbTUMETP B peKUMaX
BOJIETMETpA U aMIIEPMETPa, JTHHEHKY,
MUKPOMETP.

Pewams 3agaun Ha 3akoH OMa

JUTSL y9acTKa IeTH ¥ Ha 3aBHCUMOCTD
COTIPOTHUBIICHUS OTPE3Ka IPOBOJIOKU

OT €ro XapakTepUCTHK

Onepuposams NOHAMUAMU.
MOJIYTIPOBOIHUK, COOCTBEHHASAN
MPUMECHAs TPOBOIUMOCTH,

p-N-Tiepexo/1, MOJIYyIPOBOAHUKOBBINANO.
Ymems 0OBSICHATH IPUPOAY
COOCTBEHHOM M MPUMECHON
MIPOBOJIUMOCTH, CBOMCTBA

p-nN-nepexonaa, MpUHIUN AEUCTBUS
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MIOJIYTIPOBOIHUKOBOT'O AMO/1A,ET0
(GyHKLIMOHUPOBaHUE

MIPH BKJTFOYCHUH B AJICKTPUICCKYIO LIETTh
MOCTOSIHHOTO TOKA B MPSMOM

1 B 0OpaTHOM HarpaBJjieHUH, COOUpaTh
AIIEKTPUIECKYIO [IETTh, YATATh
MapKHPOBKY MOJTYITPOBOIHUKOBOTO

JMo/a.

IIpuooumys npumepsi NCNOIB30BAHUS
MOJIYTIPOBOIHUKOBOTO JIM0/1a

B JIEKTPUYECKUX LensX. Popmynuposams
TUIIOTE3Y O XapaKTepPe3aBUCHMOCTH CUJIBI
TOKa, TEKYIIETO Yepe3 MOTYIPOBOTHUKOBBIN
IUOT,

OT MOJAHHOTO Ha HETO HaNPSKEHHUSL.
Cmpoumsb 3KCTIEpUMEHTAIIBHO BOJIBT-
aMIiepHyro Xxapaktepuctuky (BAX)
MOJIYTIPOBOIHUKOBOTO IM0/1a

IIPU €r0 BKJIIOYEHUHU B AJIEKTPUUECKYIOLETh
MOCTOSIHHOTO TOKa B PSAMOM

U B 00paTHOM HaIlpaBJICHUU.

IIpumenamyo nipaBuiIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3UIECKUX
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Hroro no paszneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

BEJIMYUH JPYT OT ApYyTa.

Hccneoosams BAX

MIOJIYTIPOBOIHUKOBOTO IO/,

BKJIFOUEHHOTO B II€Mb [IOCTOSIHHOTO TOKAaB
IPsIMOM U B 00OpaTHOM HallpaBJlIeHUU

U UHMeEpPNpemupo8ams

3TY 3aBUCHUMOCTb.

Onpedensimsb dNEKTPUIECKOE COMPOTUBIICHHE
MIOJIYTIPOBOIHUKOBOTOAMO/1a IPU JAHHOM
3HAYEeHUHU

HaNpPSDKEHUS, OLEHUBATh a0COJIIOTHYIOU
OTHOCHUTEJIbHYIO MOTPEUTHOCTh

9TON (pusnueckoit BenuuuHbl. HMcnonvzosams
BOJIbTMETP, aMIIEPMETP,Ie€pEMEHHBIN
pE3UCTOp, MAKETHYIO IJIaTy,
MOJIYTIPOBOIHUKOBBII AUOJ.

Pewams 3a1aun Ha 11eTIM TOCTOSITHHOTOTOKA
MPU HAJIMYUY B HUX UI€aTHHOTO

Imoa
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11 KJIACC

No
/o

Haumenosanune KommuectBo
pa3zenoB v TeEM 4acoB
y4eOHOTO MpeaMeTa

Paznes 1. DiexkTpoamHaMmuka

1.1.

O11eHKa BEINYUHBI 2
TOPU30HTAITBHOMN

COCTaBJISIONICH

MAarHUTHOW WMHIYKIIUH

MAarduTHOTO TIOJIST 3eMIH

(TIpaKTUKYM)

[IporpamMmmHOE conepxanue

MaruauTHO€ nosie. Bektop MarHuTHOM
uHAyKIuY. [[puHIMn cynepno3unuu
MAarHUTHBIX MMoJiek.JIMHUY MarHUTHOM
WHIYKIIUH.

MarauTHO€ noJie KaTylnKuc

TOKOM

XapakTepucTrka AesITEIbHOCTH
00yyJaronmxcs

Onepuposambv nowsimusamu: MarHUTHOETIOJE,
BEKTOP MarHUTHOW WHIYKITUH, JIMHAN
MarHUTHOUW HH]TyKITHH.

Ymemsv popmynupoBaTh NPUHIUTT
CYITePIIO3UITUN MAaTHUTHBIX ITOJICH,
n300pakaTh JTUHUNA WHITYKIIN
MarHUTHOTO TIOJISI KATYIIKH C TOKOM,
coOMpaTh IKCIIEPUMECHTAIBHYIO
YCTaHOBKY.

IIpusodums npumepvl NPUPOTHBIX
0OBEKTOB M TEXHHYECKHX YCTPOWCTB,
SIBIISTIOIIMXCS. UCTOYHUKAMU
MOCTOSITHHOTO MarHUTHOTO TIOJISL.
IIpumensims TPUHIKI CYTIEPTIO3UIIUA
MarHUTHBIX TIOJICH.

Hccnedosamvb NpOCTPAHCTBEHHYIO
OPHUEHTAIUIO BEKTOPA UHIYKIIUA
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MarHuTHOTO TOJISA, CO3/IaBAEMOTO
Ha OCH COJICHOM/IA ITPH CYNEePIO3UIIH
MarHUTHOTO TOJIs1 3eMJIM U MarHUTHOTOTIOJIS
COJICHOMIA, B 3aBUCUMOCTHU

OT CHJIBI TOKA B BUTKAX COJICHOMIA U
uHmepnpemuposams MOTyIeHHBIE
pe3yiIbTaTHI.

Onpedensims 1O pe3yabTaTaM
MIPOBEJICHHOTO IKCTICPUMEHTA MOYJTh
TOPU30HTAIBHOM COCTaBJISIOIICH

BEKTOpa MarHUTHOW WHIYKITUA MAarHUTHOTO
10JIs1 3€MITH, OIIEHUBAThH a0COJTIOTHYIO U
OTHOCHUTEIIBHYIO MIOTPEITHOCT U3MEPEHHO N
(hU3UIECKONBETUINHBI.

Hcnonvzoeams koMIIac, COJICHOU,
71a00paTOPHBIN OJIOK MUTAHMUS,
TPaHCIIOPTHUP.

Pewams 3anaun Ha TpUMEHEHNE TPUHIINIIA
CYIEPHO3UIUU MAarHUTHBIX

nojieun
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1.2.

N3mepenne 3aBUCUMOCTH
BEJIMYMHBIMAarHUTHOM
WHIYKLIUHA MarHUTHOTO
I10JIsI MarHUTa OT
paccToAHUSA(IIPAKTUKYM)

MaruauTHO€ noJie. BeKTop MarHuTHOM
MHAYKUUHU. JIMHUY MarHUTHOU
WHIYKIMU. MarHutHoenoJie
IMOCTOSIHHOTO MarHuTa

Onepuposambv nowsimuamu: MarHUTHOETIOJNE,
BEKTOP MarHUTHOW WHAYKIUH, JIMHAN
MarHUTHOUW WH]TyKITHH.

Ymems u300pakaTh IMHUU UHIYKIIAN
MarHUTHOTO TIOJISl TIOCTOSTHHOTO MarHuTa,
cobuparb

OKCTIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TEXHUYECCKHX YCTPOUCTB,
SIBJISTFOIIIUXCSI HCTOYHUKAMH

MTOCTOSTHHOTO MarHAUTHOTO TTOJISL.
Ilpumensmo cmaptdon

C TIPeyCTaHOBJICHHBIM IPOTPAMMHBIM
obecredeHreM TSl H3MEPEHUS BETMINHBI
MarHATHOTO TIOJIsI, TPAaBUIIATIOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH JIPYT OT Apyra. Mccredosams
3aBHCUMOCTH BEIMYMHBIMArHUTHOW
WHIYKIIMA MarHUTHOTO TIOJIS TIOCTOSTHHOTO
MarHuTa

Ha €ro MPOJI0JIbHON OCH CHUMMETPHH

OT PACCTOSIHUSI MEXJTy [ICHTPOM
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1.3.

HaOnronenue
MarHuTHOTO
rucTepesuca

(TIpakTUKyM)

MarnauTHoe noJie. Bektop MarHuTHOM
MHAYKUMH. JIMHUY MarHUTHOU
MHIYKIMU. MarHuTHOENOJIe KaTyIIKH ¢
IIOCTOSIHHBIM

TOKOM. MarauTtHoe noJie

MAarHuTa ¥ TOYKOW U3MEPEHUN

U UHMepnpPemupo6ams MOJIy4CHHbIC
pE3yJIbTaThI.

Cmpoums 3KCIIEPUMEHTAIILHO TpaduK
3aBUCHUMOCTH MOJYJIsl MATHUTHOM MHIyKIIMU
MarHUTHOTO MOJIS

MIOCTOSIHHOTO MarHuTa

Ha €ro MpoJO0JbHONW OCH CUMMETPUUOT
paccTosIHUSA MEX/1y LIEHTPOM MarHuTa u
TOYKON U3MEPEHUN

(c yueToM aOCOJIFOTHBIX IMOTPEUTHOCTEH
M3MEpPEHHBIX PU3NUECKUX BEJIUYUH).
Hcnonvzoeams NMIHHAPUYECKUT
ITOCTOSIHHBIM MAarHuT, JIUHEHNKY.

Pewamyp 3a1aun Ha IPUMEHEHNE TPUHIIAIIA
CYNEPHO3ULUU MATHUTHBIX

oJIeH

Onepuposams noHAmMuAMU: MarHUTHOETOJIE,
BEKTOP MarHUTHOW UHAYKIIUU, JTUHUU
MarHuTHOM MHIYKIINH, (eppOMarHEeTHK,
MarHuTHBIN

TUCTEPE3UC.
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B BelecTBe. PeppoOMarHeTUKH.
MarHuTHBIN TUCTEPEZUC

Ymems u3o0OpaxkaTe IMHUU UHIYKLINN
MarHUTHOTO TIOJIS KaTYIIKH

C MOCTOSTHHBIM TOKOM, OOBSCHSTD
ABJIeHUs (heppoMarHeTuzMa

¥ MarHUTHOTO THCTEpE3uca, COOMpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY.
IIpueooums npumepst MaTEpUANOB,
obnanaromux GpeppoMarHUTHBIMU
CBOWCTBAMM.

Ipumensmo cmaptdon

C TIpeyCTaHOBIICHHBIM POTPaMMHBIM
obecreyeHneM sl U3MEPEHUs BETMYHHBI
MarHUTHOTO TOJIsl, PAaBUIIANIOCTPOEHUS
rpaduKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JPYT OT apyra. HMccreoosamo
3aBUCHUMOCTh BETMUMHBIMATHUTHON
MHAYKUHMYA MarHUTHOTO TOJIsi BOJIM3H TOpIia
KaTYILIKH

C MOCTOSIHHBIM TOKOM, HAMOTaHHOIHA
(beppoMarHuTHBINA CEpACYHUK,

OT CUJIbl IPOTEKAIOUIETO Yepe3 KaTYIIKy
TOKA U UHMEPNPemupo8ams
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1.4

N3yuenune paboTh
ANIEKTPOJABUTATEIS U
JTMHAMO-MallIHHBI
(gactp 1) (Jrexius)

[TocTostHHBIN TOK, cuia Amnepa(ee
HaIpaBJIEHUE U MOJYJb),
3JIEKTPOABUTaTEN b OCTOSTHHOTO
TOKa, TMHAMO-MalInHa (TeHeparop
MOCTOSIHHOTO TOKA)

MOJTyYEHHBIC PE3YJIbTaThI
KaK HaOJII0/IeHHe MarHUTHOTO
rHCTepe3nca.

Cmpoumb 3KCTIEpUMEHTAIIBHO TrpaduK

3aBUCUMOCTH MOYJIA MarduTHOHU HUHAYKIIUHA

MAarHUTHOTO MOJI KaTyIIKUC
(beppOMarHUTHBIM CEPACUYHUKOM

OT CUJIbI IPOTEKAIOLIETO Yepe3 KaTyIIKyTOKa

(c yueTom aOCOJIFOTHBIX MMOTPEIIHOCTEN
M3MEPEHHBIX

¢bu3nYeCKUX BEIUYNH).

Hcnonvzoeams 1abopaTopHBIT
WCTOYHUK MTUTAHUS

Onepuposams NOHAMUAMU. CUTIA
Awmriepa, IeKTpoABUTaTeNb, TUHAMO-
MalnifHa.

Ymems onipenensitb MOy

U HampaBJIeHHE CUIbl AMrepa.
3name  UCTOpPHIO  U300pETEHUS
AIIEKTPOIBUTATEIIS

Y COBEPILIEHCTBOBAHUS

€ro KOHCTPYKILIMH, YCTPOUCTBO

55



1.5.

Nzyuenune paboThl
ANIEKTPOJBUTATENST U
JTMHAMO-MallIHHBI

(gacth 2) (MPaKTUKYM)

[TocTostHHBIN TOK, cuia Amnepa(ee
HaIpaBJIEHUE U MOJYJb),
ANEKTPOABUTATENb IOCTOSTHHOTO
TOKa, TMHAMO-MalInHa (TeHeparop
MOCTOSIHHOTO TOKA)

Y MIPUHLIUIT ACHCTBUS
AJEKTPOJIBUTATENISI IOCTOSIHHOTO TOKAH
JTUHAMO-MaIITUHBI.

IIpusooums npumepvl TpUMEHEHUS
AJEKTPOJIBUTATENIS IOCTOSIHHOTO TOKAH
JTUHAMO-MaITHHBI.

Onpedensimp HaNIPABJICHUE BPAILLICHUS
SIKOPSI AJIEKTPOIBUTATENIS TIPU 33 JaHHOM
HaIpaBJIEHUHU TTPOTEKAHUS
ANEKTPUUECKOTO TOKa B 0OMOTKaxX
CTaHUWHBI.

Pewams 3anaun 0 >neKTpoABUTATEIIC
MMOCTOSTHHOTO TOKA U TUHAMO-MAaIInHE

Onepuposams nonamuamu. cuia Ammepa,
AIIEKTPOIBUraTelNb, JUHAMO-MAILIMHA.
Ymems onipenensitb Moy

U HampaBlieHHE CUIIBI AMIIepa,

coOupaTh SKCIIEpUMEHTAIbHYIO
YCTaHOBKY.

Ilpusooumsv npumepvl IpUMEHEHUS
AJIEKTPOJIBUraTENs HIOCTOSIHHOTO TOKa
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Hroro no paszneny

10

1 AMHaMO-MalllnHBbI.

Ilpumensimos TEOPETUUECKHUE CBEICHUSIO0
AJIEKTPO/IBUraTelie MOCTOSIHHOTO TOKAa U O
JUHaAMO-MaIllINnHE

JJIsL 00BsICHEHHS IMpoOBOAUMOIO
AKCIIEPUMEHTA.

Hccneoosamsb 1Be 3aBUCUMOCTH:

1) cums Toka, BEIpaOaTHIBAEMOiL
reHepaToOpoOM, OT BEIMYMHBI MOMEHTACHIIBI,
IIPUJIO’KEHHOTO K €ro Baly;

2) BeNWYMHBI HAMPSKEHHS, TIOJAHHOTOHA
AIIEKTPO/IBUTATENb,

OT YaCTOTHI €r0 BPAICHHS

U MEXaHMYeCKOW Harpy3Kud ero BaJjia u
UHMepnpemuposams MOJTy4YeHHbIE
pE3yIbTaThI.

Hcnonvzoeams 31EKTPOMOTOP,
7ab0paTopHbIE  MCTOYHUK  MUTaHUS,
peocTtar, MyJIbTUMETP
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Pa3nen 2. Koje0anus v BOJHBI.

2.1.

N3yyeHne 3aBUCUMOCTH
nepuoja KojieGaHuu
JIMHEWKHU

Ha [WINHIPUYECKON
MTOBEPXHOCTHU

OT pajauyca ee
KPUBU3HBI (IIPAKTUKYM)

lMapmonnueckue konedanus. Mx
KHHEMaTHIEeCKOe,

JTUHAMUYECKOE M SHEPTETUUECKOE
onucanue. [lepuon u yacrora
koseOanuil. [lepuon manbix
CBOOOJIHBIX KOJIEOAHUM
MaTEeMaTHYECKOTO MasiTHHKA

Onepuposameb NOHAMUAMU.
rapMOHHMYECKHE KOJIeOaHus,

MEPUO/I ¥ YaCTOTa KOJICOAaHUH.

Ymems 3anuceiBaTh

Y UHTEPIIPETHPOBATH YPaBHCHUE
rapMOHUYECKHUX KOJICOaHU, PUMEHSATH3aKOH
COXPaHCHHUS SHEPTUU

JUTS1 KOJIebaTebHBIX MPOIECCOB, COOUpATh
9KCIIEPUMEHTATBHYIO YCTAHOBKY,
O0OBSCHATH POJIb MAJIOCTHAMILIATY JIBI
KOoJICOaHMIA.

Ilpusooums npumepwt KoeOATETHHBIX
MIPOIIECCOB.

Dopmynuposams THIIOTE3Y O XapaKTepe
3aBUCUMOCTH TIEPHO/Ia KOJIeOaHW JIMHEUKU
Ha MUJIUHAPUYECKON MMOBEPXHOCTH OT pajuyca
€€ KPUBHU3HBI.

Hccneoosams 3aBUCUMOCTH TIEPHOIA
KoJieOaHM# JTUHENKHU

Ha I[UIHHAPUYECKON TOBEPXHOCTH

OT pajauyca e KPUBU3HBI
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U UHmMepnpemuposamsy MOJIy4eHHYIO
3aBUCHUMOCTb.

Cmpoumbs rpaduK 3aBUCUMOCTH
nepuoaa KojaeOaHuil TMHEHKH

Ha HUJIMHAPUYECKON TOBEPXHOCTHOT
paanyca ee KpUBU3HbI

Y JIMHEApU30BBIBATH 3TY 3aBUCUMOCTH (C
y4eTOM a0COJIFOTHBIX MOTPENTHOCTEN
U3MepsAeMbIX GU3NUYECKUX BETUYHH).
Ipumenamyo nipaBuiIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (pr3nIecKux
BEJIMYUH JPYT OT JApyra.

Hcnonvzo6amye INHENKY, CEKYHIOMED.
Yemanasnueamo 63aumocesasu Mexny
KHUHEMaTU4YeCKUM, THHAMUYECKUM U
HHEPreTHYECKUMOMUCAHHEM
rapMOHUYECKHX

KOJIe0aHUH.

Pewams 3anaun Ha rapMOHHYECKHE
KoJeOaHus

2.2. | M3ydeHue 3aBUCUMOCTH 2 I"apmoHnyeckue kojaeOaHusl. Onepuposams NOHAMUAMU:
aMIUTUTYAbI KoJeOaHHi AmmuTyzaa, Nepuo1 1 4acToTa rapMOHHYECKUE KoJIeOaHus,



IIPY’KUHHOI'O MasiTHUKAOT
BPEMEHHU

(IpakTUKyM)

KOJICOaHUH.
[Tonsatre o 3aryxaronux
KOJIeOaHUSX.

aMIUIMNTyda, ICpuoa 1 4aCtoTa

KoJieOaHu, 3aTyXaHue KoJIeOaHU.

Ymems 0OBACHATH 3aTyXalOIHE
KoJIe0aTeNbHbIE TPOIECCHI C MTO3UITHIA
3aKOHA U3MEHEHUSI MEXaHNYESCKOU OHEPruu,
cobuparb

OKCIIEpUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsl 3aTyXarOMNAX
KOJIeOaTeIIbHBIX MPOIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIIJIUTY AbI KOJIeOaHnI
IMPY>XUHHOI'0O MassTHUKa OT BPECMCHU IIPU
HaJIMYWHU 3aTyXaHUs.

Cmpoums TpaduK 3aBUCHMOCTH aMILTUTY/IbI

3aTyXaroUuX KoJeOaHuii MasTHUKA BPEMEHU 1
JIMHEapU30BbIBATHITY 3aBUCUMOCTD (C yIETOM

a0COJTIOTHBIX MOTPEITHOCTEN
HU3MEPSIEMBIX (PU3UISCKUX BEITHUIHH).
IIpumensimsb IpaBuUIIa TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3UIECKUX

BEJIMYUH JPYT OT Apyra.
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2.3.

H3Mepenne akTuBHOTOU
PEaKTUBHOTO
CONIPOTUBIICHUI
KaTyIIKA
WHTyKTUBHOCTH

(IpakTUKyM)

[IepeMeHHBII TOK. AMIUIUTYAHOE U
JIEACTBYIONIEE 3HAUEHUE CUJTbI TOKaU
HanpsbkeHHs. CUHYCOMaIbHBIN
IIepeEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP U KaTylllKa
WHIYKTUBHOCTH B LIETIN

CUHYCOMJAJIBHOI'0 IEPEMCHHOI'OTOKA.

AKTHBHOE U pEaKTUBHOE (EMKOCTHOE
U UHAYKTUBHOE) CONPOTHUBIICHUE

Hccneoosams 3aBUCUMOCTD aMILTUTY /b
3aTyXaronuX KoJieOaHUN MasTHHKA

OT BPEMEHU U UHMEPRPEMUPOBAMb

ATY 3aBUCUMOCTb.

Hcnonvzoeams TUHENKY U CEKYHAOMED

Onepuposams NOHAMUAMU.
MEPEMEHHBIN TOK, aMIIUTYIHOE

Y JEUCTBYIONIEE 3HAUEHUE CUITbI TOKAK
HaNpsHKEHUsI, CAHYCOUTATTbHBIN
MEPEMEHHBIN TOK, AKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U UHIYKTUBHOE
CONPOTHUBIICHUE.

Ymems 0OBSICHATH OBEICHIE PE3UCTOPA,
KOHJICHCATOPAa U KaTyIUIKW WHIYKTUBHOCTH,

BKJTIOYCHHBIX B IIETTECHHYCOUIATHLHOTO
MepEMEHHOTO TOKa,coOupaTh
AIIEKTPUYECKYIO 1IeTTh (ITOCIIEI0BATEIHLHO
COCIMHECHHBIC PE3UCTOP M KaTYIIKa
WHIYKTHBHOCTH,ITOIKJTIOYCHHBIC K
reHepaTopy).

IIpusooumsv npumepvl IPUMEHEHUS
PEaKTHUBHBIX 3JICMEHTOB B IICTISIX
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MEPEMEHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH aMIUIATY bl HATIPSDKCHUS HA
PE3UCTOPE OT YACTOTHI MOJABAEMOTOHA BXO/T
[ETH TePEMEHHOTO

HAIPSHKEHUS TIOCTOSIHHOW aMIUTUTY/IBI.
Cmpoumbw rpadvK 3aBUCUMOCTH aMIUTUTY/IbI
HaINpSOKCHUS Ha PE3UCTOPEOT YaCTOTHI
M10JIaBAEMOTO Ha BXOJI IEMUIIEPEMEHHOTO
HAINPSHKSHUS TOCTOSTHHOHAMITITUTYIBI (C
Y4ETOM aOCOITFOTHBIX MTOTPEITHOCTEH
M3MepSIeMbIX

¢bu3nYeCKuX BEIUYKH).

IIpumensms IpaBwIIA TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (pr3nUecKux
BEJIMYUH JPYT OT JIpyra.

Hccneoosams 3aBUCUIMOCTD aMILTUTYIbI
HaANPSDKEHUS Ha PE3UCTOPE OT YaCTOTHI
[10/1aBa€MOT0 Ha BXOJ LIETIH IEPEMEHHOTO
HANPSDKEHUS OCTOSTHHOUAMITITUTYIbI U
UHmMepnpemuposams

MOJIyYEHHYIO 3aBUCMOCTb.



24.1.

Beenenue
B OKCIIEPUMEHTAIbHYIO
aKyCTUKY (JIEKI1s)

MexaHnudeckre BOJTHBI, yCIOBUS

ux pacnpoctpanenus. [lonepeunbien
MpoJI0JibHBIE BOJIHBL [lepron, yacrora,
CKOPOCTh PACIPOCTPaHEHUS U JUTHHA
BOJIHBL. OTpakeHue, mperoMIIeHHE,
uHTephepeHIs U Tudpakiys BOJTH.
3BYyK KaKk MeXaHHW4ecKasi BOJIHA.
CKOpOCTh 3BYKA.

I'pomkocTh 3ByKa. BeicoTa TOHa.
O6eptonsl. TemOp 3ByKa

Onpeodensimb aKTUBHOE CONPOTHBIICHUE
KaTyIIKH HHIYKTUBHOCTH

(o HU3KOYACTOTHOM 00s1acTH rpaduka)u
MHIYKTHBHOCTH KaTYIIKA

(110 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzoeams TeHEpaTOp HU3KOM YaCTOTHI,
ocIuIorpad uiM BOJIbTMETPIEPEMEHHOTO
HaNpPSDKEHUS.

Pewams 3anaun Ha 1€y NEPEMEHHOTO
TOKa C pe3UCTOpaMH, KOHIEHCATOPaMUn
KaTyIIKaMH WHIYKTHUBHOCTH

Onepuposambv nousimusamu: MeXaHUIECKast
BOJIHA, TIEPHO/, YaCTOTa, CKOPOCTh
pacpoCTpaHEHUSH JTTHHA BOJHBI,
OTpa)keHHe, PEJIOMIICHUE,
uHTephepeHITUs

U TUpakius BOJIHBI, 3BYK, CKOPOCTH,
I'POMKOCTB, BBICOTA TOHA, 00EPTOH

1 TeMOp 3BYKa.

Ymemv 0OBSICHATD pa3Iuue MEXIy
MOTIEPEYHBIMU H TIPOI0JIbHBIMU
BOJIHAMU.
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24.2.

OcuwuiorpamMmma u
CIICKTP I'TaCHBIX

3BYKOB (TIPAKTHKYM)

ITepuon, yactora, CKOPOCTh
pacupoCTpaHeHus U JUIMHA BOJIHEI.
CxopocThb 3ByKa. [']pOMKOCTB 3BYyKa.

Bricora Tona. O6epTonbl. TemOp 3ByKa.

CrnekTp 3ByKa

3namu HopMyIbl, CBA3BIBAIOLINE
CKOPOCTb, IEPUO/I, YACTOTY U JUIUHY
BOJIHBI, IPOCTENUIINE METO/IbI
MCCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsvi 3ByKOB pa3HOI
TPOMKOCTH, BBICOTHI TOHA U TeMODa,
SBJICHUN OTPa’KE€HUs, IPETOMIICHHUSI,
uHTepPEepeHINN U AUPPAKIIUU BOJHBI.
Onpedensimpb Ha CIyX 3BYKH BBICOKUX U
HU3KHUX YaCTOT, TOHAJIbHBIE 3BYKU

1 IITYMBI.

Pewams 3anaun o0 3ByKOBBIX BOJTHAX

Onepuposamv nousimusmiu: BbICOTa TOHA,
00epTOoHBI, TeMOp 3BYyKa, CIIEKTP3BYKA,
OCIAJIIOTPaMMa.

Ymemv 0ObsICHATE, Kakass HHGOpMAITUS
COJIEPXKUTCS B OCHUILIOTPaMME,

a Kakas B CIIEKTpe, CoOOupaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl NPUPOTHBIX
MPOIIECCOB U TEXHUYECKUX YCTPOUCTB,
KOTOPBIE TCHEPUPYIOT TOHAILHBIC
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3BYKHU U IIYMBbI, UX OCLUIUIOTpaMMH
CIIEKTPOB.

IIpumenamo U1 NOTy4EHUS
OCIIMJIJIOIPaMM U CIIEKTPOB 3BYKOB
IIEPCOHAJIBHBIN KOMITBIOTED

¢ MUKpO(OHOM MM cMapT(OoH

C MPEAYCTAaHOBIEHHBIM IPOIPaMMHBIM
o0ecrieueHEM.

Dopmynuposams TUNIOTE3Y O XapaKTepe

OCIIMIIJIOTPAMM U CIIEKTPOB PA3IMIHBIX
3BYKOB.

Hccnedosams  OCUMIUIOTPAMMBI |
CIIEKTPHI Pa3IMYHBIX TJIACHBIX3BYKOB
OM3KUX YacTOT

U UHMePNPemuposanmv U
OCIMJIJIOTPAMMBI B CITEKTPBI.
Onpeodensimpb 1O OCIILIOTPAMMaMH
CIIEKTPaM aMILIUTY/IbI 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB H 00EPTOHOB,
OLIEHMBATH a0COJIIOTHBIE

¥ OTHOCHUTEJIbHBIC TIOTPEITHOCTH
HU3MEPEHHBIX PU3NICCKUX BEITHYUMH.
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25.1.

Crosune MeXaHH4EeCKHE
BOJIHBI (JIEKIIHA)

Crosiyast MexaHHuYecKasl BOJIHA Kak
CyMMa JIByX BOJIH, OETYIIIUXB
IPOTUBOTIOJIOKHBIX HAIIPABJICHUSX.
[Tonepeunsie

U IPOJ0JIbHBIE cTOsTune BoJiHbL. [lepuon,
4acTOTa, CKOPOCTh PACIPOCTPAHEHUS U

JUTMHA CTOSTYEHMBOJIHBI. ¥Y3JIbl U ITyYHOCTH.

BimstHue rpanui; 0JHOMEpPHOH Cpeibl
Ha (OPMUPOBAHHE CTOSTYUXBOJIH.
Pe3onaTOphl ¢ OTKPBITHIMU U
3aKPBITBIMUA KOHLIAMH. Y CIIOBUS
00pa30oBaHUs CTOSYNX 3BYKOBBIX BOJIH B
Pa3JINYHBIX PE30HATOPAX.

OcHOBHOM TOH U 00EPTOHBI

CTOSAYECH 3BYKOBOU BOJIHBI

Ycemanasnueams e3aumocsazu

MEX]Ty TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJIIOTPaMMBI; MEXTy BBICOTOH TOHA
(TeMOpoOM 3ByKa) U BUJIOM

CIIeKTpa

Onepuposams noHAMuAMUY.: CTOSTYAS
BOJIHA, Y3€J1 U YYHOCTh CTOSYEH BOJIHBI,
OCHOBHO TOH U 00€pTOH cTOsTUYEH
3BYKOBOW BOJIHBI.

Ymems 0ObsICHATH ycii0BUS 00pa30BaHuUs
CTOSIYMX 3BYKOBBIX BOJIHB Pa3IMUHBIX
pe3oHaTopax, MPUHIMI JEHCTBUS
KaMepTOHa.

3names  BUABl TPAHUYHBIX  YCIIOBUH,
dbopMyny,  CBSI3BIBAIOIIYIO  YacTOTHI
OCHOBHBIX TOHOB U 00EpTOHOB

C JJIMHOM pe3oHaTtopa U CKOPOCTBIO
3ByKa.

I1Ipusooums npumepsl 3ByKOBBIX
PE30HATOPOB.

Pewamw nipocreitmme 3a1aun

0 CTOSTYUX 3BYKOBBIX BOJIHAX
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252

N3yuenue criexrpa
3BYKa JINHEMHOTO
pe3oHaropa

(IpakTUKyM)

OCHOBHOIi TOH U 00EPTOHBI
CTOSAYEH 3BYKOBOU BOJIHBI

Onepupoeéamv noHAmuAMU: OCHOBHOUTOH U
00€epTOHBI CTOSTYEN BOJIHBI, TEMOD 3BYKa,
CIIEKTp 3BYKa.

Ymemw 00bsICHATH, Kakas nHGOpMAIUsI
COJIEP>KUTCSA CIIEKTPE 3BYKOBOU BOJIHBI,
coOupaTh 3KCIIEPUMEHTAIbHYIO YCTaHOBKY.
IIpusooums npumepvl TUHEHHBIX
3BYKOBBIX PE€30HATOPOB.

Ipumenamo 1j1 NOTy4EHUs 3BYKOB
CaMOJEJIbHBIN aKyCTUYECKUI PE30HATOP
(mpoOupKy, YaCTUYHO 3aMOJIHEHHYIO BOJIOM), a
JUISL TIOJTYYEHHUS CIIEKTPOB 3BYKOB —
IIEPCOHAJIBHBIN KOMITBIOTED

¢ MUKpOo(OHOM Wi cMapT(oH

C IIPEAYCTAHOBIEHHBIM IIPOIPAMMHBIM
o0ecrieueHHEM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBMCHUMOCTEN 4aCTOTBI OCHOBHOTO TOHA U
IEPBOT0 00EpTOHA 3BYKOBOM BOJIHBI OT JUIMHBI
pe3oHaropa.

Cmpoums TuHEeapu30BaHHbIE TpaPUKH
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3aBHCUMOCTEH YaCTOTHI OCHOBHOTO TOHA U
MepBOTro 00epTOHA 3BYKOBOM BOJIHBI OT
BBICOTHI BO3/IYIIIHOTO CT0JI0AB MpoOupke (¢
y4eTOM aOCOJIFOTHBIX MOTPEITHOCTEH
U3MepsAeMbIX (PU3NYECKUX BETUYHH).
Ipumenamyo nipaBuiIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3nUeCKux
BEJIMYMH JIPYT OT ApYTa.

Hccneoosams Tpaduiku 3aBUCUMOCTEM
YacTOTHI OCHOBHOTO TOHA M TIEPBOTO
00epToHa 3BYKOBOW BOJIHBI OT BBICOTHI
BO3IyLITHOTO CT0JI0a B MPOOUpKe

U UHmMepnpemupo8ams T rpapuKu.
Onpeodensimsb CKOPOCTh 3ByKa B BO3TyXEMO

rpadukam 3aBUCHUMOCTEH YaCTOThl OCHOBHOT'O
TOHA U NIEPBOT0 00ePTOHA 3BYKOBOM BOJIHBI OT

BBICOTBI BO3AYIITHOTO CTOJI0A B IPOOHUPKE,
OIIEHUBATh A0COTIOTHYIO

¥ OTHOCHUTEJIbHYIO TOTPEIIHOCTD
HU3MEPEHHOU (PU3UIECKOM BEITMUNHBI
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2.6.1.

N3mepenue nokasareins
MIPEIOMIICHHUS
IJIOCKOMapaJUIEIbHOM
IJIACTUHBI (TIPAKTUKYM)

Jlyu cBera. OTpaskeHue cBeTa.
3aKOHbI OTPa)KEHUs CBETA.
[Ipenomnenne cBera. 3aKOHbI
MIPEJIOMJICHUS CBETa. AOCOJIFOTHBIN
MIOKa3aTelb MPETOMIICHHSL.
OTHOCHUTEHHBIHN TTOKA3aTeNb
IPETOMIICHUS

Onepupoéamv ~ nousamusmuy. JIyd CBeTa,
OTpaXEHHE CBETa, MPEJIOMJICHHE CBETa,
a0COJIIOTHBIA U OTHOCUTEIIbHBIN
MOKa3aTelb MPEeIOMIICHUSL. Y mens
(bopMynHUpOBaTH 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI IPEJIOMIICHUS CBETA,
coOuparh 3KCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepsi ONTHUECKUX
SBJICHUH, B KOTOPBIX HA0JII0IAl0TCS
SIBIICHHSI OTPAYKEHUS U TIPEJIOMIICHHUSCBETA.
IIpumensmo 3aKOHBI TPETOMIICHUS

CBeTAa.

Cmpoums X0A JIyden npu

IPEJIOMIIEHUH CBETaHa

HOBEPXHOCTH.

Hccnedoosams N3MEHEHNE HAIIPABIICHUS
Jy4a CBETa, MaJaroleroda 00KOBYyo
HOBEPXHOCTh

IUIOCKOTIApAJUIEIbHOM IIaCTHHBI,

B 3aBUCHMOCTH OT yIJIa MaJeHUs
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2.6.2

N3mepenune nokazarens
MMpEIOMIICHUSA IPU3MBI 110
MHUHHMMaJIBHOMY YTy
OTKJIOHEHHUS JIA3EPHOTO

nyda (TpaKTUKYM)

[Ipenomiienne cBeta. 3aKOHBI
TpeIoMIIeHUs cBeTa. AOCOTIOTHBIHN
MoKa3aTesb IPeTOMIICHUSI.
OTHOCHUTENBHBIN MOKA3aTENb
npenomienusd. [Ipusma.
[Ipenomasronuii yroia npu3Mbl

U uHmMepnpemuposams MoJy4eHHbIE
pE3yJIbTaThI.

Onpeodensims I0OKa3aTeNb NPETOMICHUS
MarepHaia MioCKonapauieIbHON TUIACTUHBI,
OLICHUBATh a0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO ITOTPEIIHOCTh
W3MEPEHHOU (PU3UUECKON BETUUNHBI.
Hcnonvzoeams nazepHyIo yKasKy,

JIMHEHUKY.

Pewamys 3anaun Ha ipesioMiIeHHE CBETa

Onepuposams NOHAMUAMU.
MpEeIOMIIEHUE CBETA, a0COTFOTHBINN
OTHOCHUTEJIbHBIN MOKA3aTeNb
MIPEOMIIEHU S, TIPEJIOMIISTFOIIHI YTOJT
MIPU3MBL.

Ymems paccunThiBaTh MUHHUMAaJIBHBIAYTOJT
OTKJIOHEHUS JIyya TPEyroJbHON
PaBHOCTOPOHHEH MPU3MOM, COOUpaTh
AKCHEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooums npumepwvl ONTUYECKUX
puOOPOB, B KOTOPHIX MPUMEHSIOTCS
MPETOMIISIONINE TPU3MBI.
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Ilpumensamob 3aKOHBI IPEIIOMIICHUS

CBeTa.

Cmpoums X011 1y4el B TPEYrOJIbHOM
PaBHOCTOPOHHEH NpPU3ME B Cilyyae
IIPOM3BOJILHOTO HAPaBJICHUS MaJeHUsUITyYa
U B CJIyda€ MUHUMAJIBHOTO yIJla OTKJIOHEHHUS
Jayy4a.

Hccneoosams 3aBUCUMOCTD yriia
OTKJIOHEHUS JIyya TPEyroJbHON
PAaBHOCTOPOHHEN IPU3MOH

OT HaIlpaBJICHUs MaJIAIOUIero JIydau
uHmMepnpemuposams 1MOTy4eHHbIE
pE3yIbTaThI.

Onpeodensime 1O MOTYYEHHOMY 3HAUEHUIO
MHUHHMMAJIBHOTO yIjla OTKJIOHEHUS JIyda
TPEYTroJIbHOW paBHOCTOPOHHEN MPU3MOM
MOKa3aTeNbIPETOMIIEHUS MaTepHralia
MPU3MBI, OILICHUBATh A0COJIIOTHYIO

Y OTHOCUTEJIbHYIO OTPEIIHOCTh
U3MEPEHHOU (PU3HUECKOM

BEJINYUHBI.
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2.7.1.

[Ipumenerne  >ddekra
MIOJTHOTO BHYTPEHHETO
OTpaKeHUS

B U3MEPEHUSX (JIEKLIMS)

1

[TonHOE BHYTpEHHEE OTPaKECHHUE.
[IpenenbHbIl yroi noJHOTO
BHYTPEHHETO OTPaKECHUSA

Hcnonvzoeams Ipu3My, J1a3€pHYIO
YKa3Ky, TPaHCIIOPTHUP.

Pewamy 3a1a4n 0 NpeOMIICHUH JTy4eil
B IIpU3Max

Onepupoeamb NOHAMUAMU. TIOJTHOC

BHYTpPEHHEE OTpaXE€HHUE, IPEICIIbHBINYT O

MIOJTHOTO BHYTPEHHETO

OTpaXKEHHUS.

Ymems hopmynupoBate ycioBue
BO3HHUKHOBEHUS TIOJTHOTO BHYTPEHHETO
OTpaXKEHHUS.

3namu hopmyity, CBI3BIBAIONIYIO YTOJ
MTOJTHOTO BHYTPEHHETO OTPAKCHHS

¢ aOCOJIIOTHBIMH MTOKa3aTeIsIMU
MIPEIOMIICHHUS Cpel.

IIpuooums npumepvl TPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOICTB,B
KOTOPBIX HAOII0JaeTCs

(TpuMeHsIeTCs) SIBJICHHUE TIOJTHOTO
BHYTPEHHETO OTPaKEHMUSL.

Pewams 3anaun Ha MOJTHOE BHYTPEHHEE
OTpakeHHe
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2.7.2.

N3mepenue nokasareins
IMPpCIOMIICHUS IPU3MBI C
MIOMOIIBIO HAOIIOACHUS
yIJIa IOJIHOTO
BHYTPEHHETO OTPAXKECHUA

(IpakTUKyM)

ITonHoe BHYTpEHHEE OTPaKEHUE.
[IpenenbHbIN yroi n0JHOTO
BHYTPEHHETO OTPaKCHUSA

Onepuposams NOHAMUAMU.
MIpEJIOMJICHUE CBETA, A0COJIIOTHBINN
OTHOCHUTEJIbHBIN MOKA3aTENb
IIPETOMIIEHUS, TPETOMIISIOIIUN YT O
MIPU3MBI, TIOJIHOE BHYTPEHHEE
OTpa)K€HHe, IPEEIIbHBIN Y01 OJHOTO
BHYTPEHHETO OTPaYKEHUSI.

Ymems paccunThIBaTh yroJ NOJIHOTO
BHYTPEHHETO OTpa)keHUsl, COOUpaTh
AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpuooums npumepwvl ONTUYECKUX
MPUOOPOB, B KOTOPBIX MPUMEHSIOTCS
MIPEIOMIISIOIIINE TTPU3MBI

U UCTIOJIb3YETCs SIBJICHHE MOJIHOTO
BHYTPEHHETO OTPaKECHMUSL.

Cmpoumbs X011 Iy4a B TPEYTOJIbHOUN MPU3ME C
Y4€TOM BO3MO>KHOTO MTOJIHOTOBHYTPEHHETO
OTpaXXeHHsI JTyya.

IIpumensamo 3aKOHBI TPETOMIICHUS
CBeTa.

Hccneoosamsb ycrnoBus, Ipu KOTOPBIX
MO>KHO Ha0Jt0/IaTh MOJTHOE BHYTPEHHEE
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2.8.

[TpoBepka Gpopmyiib
TOHKOM JIMH3EI

¢ IIOMOIIIBIO METOAA
napaJuiakca,
MIPUMEHEHHOTO

JUTSI OTIpEICTICHUS

Coblwupatonue n1uH3bI. TOHKAas
nuH3a. POKYCHOE pacCTOSTHUE

M ONTHYECKas CHJIa TOHKOM JIMH3EI.

3aBUCUMOCTB (POKYCHOTO
paccTosiHUs TOHKOU chepruueckoi
JIMH3bI OT €€ FEOMETPUH

OTpa’KeHHeE JIy4ya, UyIIETOB
TPEYroJbHOU NpU3Me

U UHmMepnpemuposamy MoJy4eHHbIE
pe3yIbTaTHI.

Onpeodensimeb OKa3aTeb PEIOMICHUS
MaTepHala MPU3MBbI IO U3MEPEHHBIM
napameTpam, Mpu KOTOPBIX HaunHAeT
HaOJIFOIaThCSI TTOJTHOE BHYTPEHHEE OTPaKEHHE
Jy4a B IPU3MeE, OLIEHUBATH a0COJIIOTHYIO U
OTHOCHTEJIBHYIO MTOTPEITHOCTh H3MEPEHHOM
(hU3UIECKONBETUINHBI.

Hcnonvzoeams npu3my, JTa3epHYIO

YKa3Ky, JIMHEHKY.

Pewamuw 3amaun 0 IOJTHOM BHYTPEHHEM
OTpaXECHUHU JIy4el B IPU3Max

Onepuposams nowsmusamuy.: JTAH3A, TOHKAs
JMH3a, coOMparomiast JIMH3a, TJIaBHAs U
moOoYHast ONTHYECKas 0Ch,(POKyC,
(boKycHOe paccTosiHuE,

(dokaspHas MII0CKOCTh, ONTHYECKAsI

CHJIa, TIOTIEPEYHOE YBEJINYCHUE,
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MOJIOKCHHS
M300paKCHUS

(IpakTUKyM)

Y OTHOCHUTEJILHOTO IT0KA3aTeNs
npesomienus. @opmysna TOHKOU
JIMH3BI. YBEIUUEHHE, JaBacMoe
nuH301. [Tapannakc

napajulakc.
Ymems 0OBSICHATH CYIIHOCTH Hapajliakca,
3aMUCBIBATh (POPMYITY, BBIPAKAIOIIYIO
3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS
TOHKOH cpepruuecKoii JIMH3bI OT €€
F€OMETPUHH OTHOCHUTEIBHOTO OKA3aTeNs
IpesoMIIeHus, a TaKkke GOpMyTy TOHKOU
JIMH3bI, cCOOUpaTh

AKCIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpusooums npumepul napasiakca,
OTITUYECKUX MPHOOPOB, B KOTOPHIX
MPUMEHSIIOTCS] COOMpAIOIUe JINH3bI.
Ipumenamo HopMyily TOHKOHN JIMH3BI.
Cmpoumbs X0 pa3INYHbIX JIy4EHB
TOHKOM COOMPAIOIIEH JINH3E.
Hccneoosams BOZMOKHOCTh
npuMeHeHust ddexTa mapamrakcais
OTIpeIeNIEHNUS TIOJIOKEHUS N300paXeHUs
MCTOYHUKA CBETa

C MaJIO¥l CBETUMOCTHIO, MOJIy4EHHOTO

C TIOMOIIIBIO cOOUpAIOIIeH JTUH3BI
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2.9.

N3mepenue hokycHOTO
paccTosiHUA
paccenBaroNIe JTUH3BI

(TIpaKTUKYM)

PacceuBaroye TUH3EL.

Tonkast nuH3a. POKYCHOE PACCTOSHUE
Y ONITUYECKas CHJIa TOHKOM JIMH3BI.
dopmysia TOHKOIMH3HI.

Xoa myda, MPOIIEIIIEro JUH3YIO]
MIPOU3BOJIBHBIM YIJIOM

K €€ IJJaBHOM ONTUYECKOM OCH.

U ummepnpemuposamv  NOJIyYCHHbIE
pe3yIbTaTHI.

Onpedensimv ~ (HOKYCHOE  pacCTOSIHUE
coOmparomel JUH3bl Ha OCHOBAaHHUU
PE3yIbTATOB IKCIIEPUMEHTOB

1o HaOJIOIEHUIO TapajuIaKca
M300paXKeHUS TOYCYHOTO UCTOYHUKACBETA,
OIICHUBATh a0COJIIOTHYIO

¥ OTHOCHUTEIIFHYIO ITOTPEITHOCTh
W3MEPEHHOU (PU3UYECKON BETUUNHBI.
Hcnonvzoeams cOOUPAOILYIO TUH3Y,
ONTHYECKYIO CKaMBIO.

Pewamw 3a71aun Ha TOHKHE

COOMpAroIIKe JTUH3bI

Onepuposams noHaAmuAMuY.: TAH3A, TOHKAS
JIMH3a, paccenBaroiast JMH3a,MHUMbIT
HCTOYHUK CBETa, MHUMOE U300pakeHue.
Ymems 3aniuceiBath HOpMyNny TOHKOM JTMH3BI
JUIS cTydasi pacCceuBarolleil JIMH3bI, COOUpaTh
AKCIEPUMEHTATbHYIO

YCTaHOBKY, MOJIYy4aTh JEHCTBUTEIHHOE
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[Moctpoenne wu300paXEeHU TOUKH H
OTpe3Ka TMpsAMOW B coOuparoumx M
paccenBaroNINX JMH3aX

U UX CUCTEMAX

M300pakeHNE B PACCEUBAIOIIEH JIMH3E ITyTEM
CO3JIaHUS C MTOMOIIbIO COOUpAIOIEH JTMH3bI
MHHUMOTO UCTOYHHKA VISl PACCEUBAIOLLIECH
nuH3bL [Ipusooums npumepvt ONTHIECKUX
puOOPOB, B KOTOPBIX IPUMEHSIOTCS
pacceuBaroIINe JIUH3bI U CUCTEMBI JINH3.
Ipumensimo GopMyIly TOHKOM JIMH3BI CITydast
paccenBaroIIECH JTUH3BI.

Cmpoums X011 pa3IuYHBIX Ty4eHB

TOHKOM paccerBarolle JINH3E,
M300paKeHHNE TOYKU U OTPE3Ka MPSMOIB
COOMPAOIINX U PACCEHBAIOIINX JTMH3AX U MX
CHUCTEMax.

Hccneoosams xon myuen depes
paccenBaroIlylo JIMH3Y, a TAKKe B

CHCTEME, COCTOSIIIEH

13 COOMPAIOIIEH U pacCerBaIOIICH JTHH3IPU
UX pa3JIM4yHOM B3aMMHOM PAaCIOJIOKEHUU U
uHmMepnpemuposams MOIy4CHHbIC
PE3yIbTaThI.

Onpeodensimb HOKYCHOE PACCTOSIHHE
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2.10

Onpenenenue IIUHbBI
BOJIHBI JIA3EPHOTO
W3JIYYCHHS C TTIOMOIIBIO
cxemnl Onra

(TIpaKTUKYM)

HNuTtepdepenius ceera.
KorepeHTHBIC HCTOUHUKH.
YcnoBus HaOIOACHUS
MaKCUMYMOB U MUHUMYMOB

B HHTEP()EPECHIIMOHHOW KapTHHE

OT IBYX KOT'€PCHTHBIX HCTOYHHKOB.

paccenBaroNIel JIMH3bI HA OCHOBAaHUHU
PE3yJIbTAaTOB 3KCIIEPUMEHTOB I10:

1) nabmoaenuto IeHCTBUTEILHOTO
M300paxKeHUs, 1aBaeMOro

paccenBaroNIeil TUH30M;

2) HabIIONEHHIO PACXOSIIEr0CS CBETOBOTO
my4Ka, 00pa30BaHHOTO pacCcenBaIOICH
JIMH3011; OLIEHUBATh a0COIIOTHYIO U
OTHOCHTEJIBHYIO MTOTPEITHOCTh H3MEPEHHOM
(U3UIECKONBETUINHBI.

Hcnonvzosams coOMparonyro

Y PacCEeUBAIONIYIO JTMH3Y, ONTHUECKYIO
CKaMbIo.

Pewamw 3a1aun Ha TOHKHE

pacceuBaroIIne JUH3bI

Onepuposams nousmusamu. MHTEpPEpeHIns,
nHTephepeHIIMOHHAsSKAPTHHA, KOTEPCHTHBIC
HMCTOYHHMKH, HHTEPPEPECHIIMOHHAS CXeMa,
cxeMa

IOnra.

Ymemuw 3anuceiBaTh YCIOBUS
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[Ipumeps! knaccu4ecKux
UHTEPPEPEHIIMOHHBIX CXEM

HaOJII0ICHUS] MAaKCUMYMOB
¥ MUHUMYMOB B HHTEp(EepEHIIMOHHOM

KapTUHEC OT ABYX KOI'CpPCHTHBIX NCTOYHUKOB,

cobuparb

AKCIEPUMEHTAIbHYIO YCTAHOBKY.
IIpugooums npumepvl TPUPOTHBIX
SBJICHUN U TEXHUYECKUX YCTPOMCTB,B
KOTOPBIX HAOTIOaeTCs
(mpuMeHsieTcs ) sIBIICHNE
UHTEp(EpEeHITNH.

Ipumename ycnoBusi HaOIIOIEHUS
MaKCUMYMOB I MUHUMYMOB

B MHTEp(EepEeHIIMOHHOM KapTHHE.
Cmpoumbs X011 «Iy4deil» U MOKa3bIBaThbHA
HEW pa3HOCTh X0Ja

B nHTephepeHImonHoi cxeme FOHra.
Dopmynuposams TUNIOTE3Y O BUIE
UHTEP(PEPEHIIMOHHON KapTUHBI

IIPU PA3JINYHBIX TEOMETPUUYECKUX
napamerpax cxemsl FOHra.
Hccneoosams uHTEp(PEPEHIIMOHHYIO
KapTUHY [IPU HAOII0ACHUN
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Hroro no pazneny

Pasznen 3. KBanToBas ¢pusuxa.

3.1.

N3ydenue cnexrpa
CBETa Pa3InYHbIX
HMCTOYHUKOB

C TIOMOIIIbIO

T pPaKIIMOHHOM
peuieTku (MPaKTHKyM)

19

Judpakuus cera.
JudpakmoHHas pemeTka.
YcnoBue HaOMIOICHHS TIIABHBIX
MaKCHUMYMOB IPH Ta/ICHUH
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKIIUOHHYIO PELIETKY.

uHTEp(EepeHITH ¢ TOMOIIBIO cxeMbIFOHTa
U UHMepnpemupo8ams MoJly4eHHbIE
pE3yJIbTaThI.

Onpedensime NJIUHY BOJIHBI CBETAIIO
pe3ynbTaTam HaOJI0ICHUS
uHTEepEPEHIIMOHHON KapTHHBI

¢ NOMoOIILI0 cxeMbl FOHra, orIleHuBaTh
a0COJIIOTHYIO U OTHOCUTENIbHYIO TIOTPEIIHOCTD
W3MEPEHHOU (PU3NYECKOMBEITMUNHEI.
Hcnonvzoeams na3epHyo yKasKy,
PYJETKY, a Takke (oJIbry, OyJaBKH

W HUTKY JUIS peanu3anuu cxemsl FOHTa.
Pewams 3anaun Ha TBYXBOJHOBYIO
uHTEp(PepeHIIII0

Onepuposams NOHAMUAMIU:

mudpakius, tudpakuoHHas perieTka,
($bOTOH, YpOBEHb SHEPTUU aTOMa, U3TyUCHHE
U nornonieHre GoToHa, CIEKTP U3TyYCHHUS,
CIEKTPOCKOIL.

Ymemps 3anmceIBaTh yCIOBUS
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H3nydeHue u nornoumeHne
($OTOHOB IpH TIEpexoe aTomac
OJIHOTO YpPOBHSI HEPruu

Ha Ipyroy. Buel crieKTpoB.
CrnexTpockon

HAOJIOICHYS TIIaBHBIX JU(PPAKIINOHHBIX
MaKCHMYMOB TIpY TIaJICHUN
MOHOXpPOMAaTHYECKOTO CBETa

Ha TU(PAKITUOHHYIO PEIIETKY, YCIOBUS
U3ITyYSHUS ¥ TOTJIONIEeHUST (DOTOHOB TIPH
nepexo/ie aToMa C 0JTHOTO YPOBHS SHEPTHH Ha
JIpyroi, cobupars
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpueooums npumepvl TUHERYATHIX,
MOJIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3ITy4eHUS], TEXHHYECKUX YCTPOMCTB,B
KOTOPBIX IPUMEHSIOTCS U3JTydSHUSIC
Pa3IMYHBIMU BHJIAMHU CIIEKTPOB.
Ipumename ycnoBusi HaOIIOIEHUS
TJIaBHBIX JUGPAKIIHOHHBIX
MaKCHMYMOB MpH NaJIeHUU
MOHOXpPOMaTHYECKOI'0 CBETa Ha
TU(HPAKIIMOHHYIO PEIIETKY.

Cmpoumbs X011 «JTy4en»

[IPU UX HOPMAJILHOM MaJiIeHUHHA
TUGPAKIOHHYIO PEIIETKY

Y TIOKa3bIBaTh Ha HE pa3HOCTh XO/1a.
Dopmynuposams TUTIOTE3Y O BUJIE
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CIEKTPOB U3Jy4EHUsI HICTOYHUKOB CBETa
pPa3HOU NPUPOJIBIL.

Hccnedosams oNITUYECKHUE CIIEKTPBI
U3JTy4YeHUs] HCTOYHHUKOB CBETA Pa3HOU
IPUPOJIbL U UHMEPRPEMUPOSAMb
MOJIy4YE€HHBIE PE3YIIbTaThI.
Onpeodensime NIMHBI BOJIH U3TyYCHUS
Pa3INYHBIX ICTOYHUKOB

0 pe3yJibTaTaM HaOJI0ICHUS
T(PaKIIMOHHON KapTHHEI,

JaBaeMou AUPPAKIIMOHHOMN PEIIETKOMH,
OIICHUBATh aA0COJIIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEUTHOCTh
U3MEPEHHOU (PU3NYECKON BETUUNHBI.
Hcnonvzosams UPpakIMOHHYIO
pemeTky, GoHaph ¢ JaMION
HaKaJIMBaHUSs, CBETOINOIHBIN (hOHApB,
razopaspsaaHyto Jamny, auadparmy,
MEpPHYIO JICHTY.

Pewams 3anaun o najeHun cBera
Pa3IMYHOTO CIIEKTPAIILHOTO COCTaBaHa
TUGPAKIIMOHHYIO PEHIETKY
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3.2.

HccnenoBanue
3aBHUCUMOCTH
HNHTCHCHUBHOCTU CBCUCHUSA
CBETOJIMOJIa OT CHIIBI
MIPOTEKAIOIIErouYepe3 HEro
TOKa

(IpakTUKyM)

CBeToauo, ”THTEHCUBHOCTD
U3ITy4eHus, POTOH, JEKTPOH

Onepuposéamv noHAmMuAMU: CBETOIUOM, P-N-
nepexoja,  JNEeKTPOH,  JbIpKa,  (oToH,
MHTCHCUBHOCTD M3JTy4CHHS.

Ymems 0OBSCHATH B yIIPOLIICHHOM BH/JIE
NPUHIUN JEHCTBUS CBETOAMOMAA, COOMPAThH
OKCTIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepvi NPUMEHEHUS
CBETOJMOJIOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTEHCUBHOCTH W3Ty4CHUS
CBETOIMOJIA OT CHJIBI IPOTEKAIOIIETO Yepe3
HETO TOKA.

Hccnedosamv 3aBUCIMOCTh HHTEHCUBHOCTH
U3JTYYEHUS CBETOINOIA0T CHIIBI
MIPOTEKAOIIETr0 Yepe3 Hero Toka u
uHmMepnpemuposanms NOTyICHHBIC
pe3yIIbTaTHhI.

Cmpoums TpaduK 3aBUCUMOCTH
WHTCHCUBHOCTH U3JTYYCHHUS CBETOIUOIA0T
CHJIBI ITPOTEKAOIIIETO Yepe3 Hero

TOKa (C y4eToM abCOTIOTHBIX
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3.3.

Ha6nronenue
M30MpaTeTLHOCTH
BHYTPEHHETO
dboTtorddekra k nuHE
BOJIHBI CBETA

(TIpaKTUKYM)

CaeToano, ”HTCHCUBHOCTD
U3ITy4deHusi, POTOH, DIICKTPOH.
DHeprus u UMIynbC GpoToHa.
dotordhdexT. 3aKoHBI
doTorpdexra. YpaBHeHue
OitHmTeHa 1t poTodrddexra.
«Kpacnas rpanuma» ¢potosrddexra

IIOTPELIHOCTEN U3MEPSIEMBIX

($u3NYECKUX BEIUYMH).

IIpumensamyo nipaBuiIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYUH JPYT OT JIpYyTa.

Onpedensimpb XapaxkTep 3aBUCUMOCTH
WHTECHCUBHOCTH M3JIYYCHHUS CBETOINOIA0T
CWJIBI IPOTEKAIOLIETO Yepe3 HEro ToKa.
Hcnonvzo6amsb CBETOINO, TIOKCMETP(MITH
cMapT(hOH € JATYNKOM OCBEIIEHHOCTH),
a00paTOPHBIN OJIOKIUTAHUS (WITH
HUCTOYHUK TIOCTOSTHHOTO

HAPSDKEHUS, PeOCTaT U MYJIBTUMET))

Onepuposéams nowamusmMu: CBETOIUOM, P-N-
mepexoj],  dJJCKTPOH,  JBIPKA, ¢$hoTOH,
WHTCHCUBHOCTh U3JTy4CHUS,

dboTodrddexT (BHEMTHU U BHYTPEHHUT),
($hOTOTOK, «KpacHas rpaHuia» gorosdpdexra.
Ymemv 0OBSICHATH B yIIPOLLICHHOM BH/IE
NPUHIUN JCHCTBUS CBETOINO/IA,
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dbopmynupoBath 3aKoHbI poTodhheKTa,
3aMuChIBaTh ypaBHEHUE DUHIITEITHA 115
dboTorddekra u popmyny

JUISL «KKpacHOM rpaHuiib» GoTorpdexra,

coOupaTh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY.

IIpusooums npumepvi NPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ipumensmo 3axoHbI HoTOdPdeEKTa,
ypaBHEHUE DUHINITEHHA

s potoaddekra, hpopmyny

JUTST KKpAaCHOU TpaHuIlby GoTtodddexTa.
Dopmynuposams THIIOTE3Y 00
YCIIOBUSAX BOSHUKHOBEHUS

BHYTpeHHeTO (hoTodPdekra

MIPU MaJICHUH HA CBETOAMO]] CBETOBBIXBOJIH
pa3HOM JUTMHBI.

Hccneoosams siBieHNE BOSHUKHOBEHHUS
($OTOTOKA B OCBEIIAEMOM CBETOAUOJE,
M3YYUB 3aBUCUMOCTD CHIIBI (POTOTOKA

B OCBEIL[AEMOM CBETO/IUO]IC

OT HaIpPsDKEHUS Ha IPYrOM CBETOUO/IE,
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Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

BBITIOJTHSIOIIEM POJIb UICTOYHUKA CBETAU
uHmepnpemuposams NOJy4eHHbIE
pe3ybTaTHI.

Onpedensime yCIIOBHE BO3ZHUKHOBEHUS
(OTOTOKA B OCBEIIAEMOM CBETOINO/E (TOK
BO3HHUKAET TOJILKO MPHU OCBEIICHUHUETO
CBETOJMOJIOM C JUTMHOM BOJHBI, MEHBIIICH WITH
PaBHOM JUIMHE BOJIHBI,

Ha KOTOPYIO PaCCYMTaH OCBEILIAEMbIi1
CBETOJINO).

Hcnonvzoeams CBETOIUO Bl PA3HBIX

1IBETOB (KpacHBIE, 3€JICHBIC U CHHUE),
71a00paTOPHBIN OJIOK MUTAHUS,

MYJIBTHMETD.

Pewams 3amaun Ha PpoTodPdexT
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